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COMPUTER DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect the condition of a 
discharging on a display panel, to detect the condition related to 
the discharging and to store history information of these conditions. 

SOLUTION: The display panel is constituted of an electron source, 
n which plural electron emitting elements are disposed, and plural 
spacers placed between face plates having phosphor which emit 
ight by collision of electrons and a hermetically sealed housing that 
s almost evacuated. An anode electrode is provided on the face 
jiate side. A high voltage is applied to the electrode to accelerate 
he electrons emitted from the electron source in the phosphor 
iirection. A current detecting circuit 12 detects a discharging 
>henomenon, which is generated through the spacer by the 
ipplication of a high voltage or the current related to the 
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disch"^Kg?rig. By constituting of the anode electrode with polurally divided electrodes, the place where 
discharging is generated is accurately determined. 
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ft-f - 1 1~ I Nd\ y T;l'/>'^•^ wi^nasi 7 (ci&m 
$4x5. 3CD^yT;i'/A^t'A'^iia{s&7iiM^ 

[0 0 6 9] ^> ^'111^6 ti. Khl^tcM 

tds^M.xm^Tm^ms't^. z:ti{cj:y, i/yr;i// 

A^wi^^^^7®ffi:^;*'^^'f >;<*'y 8|c^>>^$ 

$ n-S * T% NM®«# 1 1~ I N 
[0 0 7 0] ^EffSQli, ^-Y>;^^y 8CA:*Sn 

1 ®ISf^mSDyl~DyN©^^ tCgg^$ tl^ 

P^-f-ti, :*:|^6®?^)^l^?^3J^'fi^c^6:CTmE/^V^ 
T, ^A^;i/lC0»^(Cti+Vf/2OmE/!)\ H 
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[0 0 7 1] X, ^M#<5!jymim^i oi±, 
^;i/icDif!fiss<z)i*^e)M2^S:. mmm,2(D&±KM 

#A^-f ^^^-i s.y^'W^&thh^ts-^ti 

^^*Vfcg^!^li®Dxl~DxM<3DV>-fti:«)^lC— (- 

[0 0 7 2] mz.. ^A:^JVl(Dy=c-:7.-:fU-h 
(3 117) Mtai. 03 10DSS3 1 1 1±{C^^$ 

^^TVN-5>ii-?-ii:ai^-?3 1 1 2 S:ig»bfc^(cscffi$n 

[0 0 7 3] r^JcfC, x^— 9-mgS«)^m:&^?:S2 2:# 
[0 0 7 4] 1112tt, tMi?^2:^fg#©:/^>' 

-h3 1 1 nz^mw±:^'Dcmz^tu^ti^~ 

T% 1^- h 3 1 1 7 i:^3 1 1 1 ratciB* 

SnTV^-5:^'^— ^^3 1 2 OtC%lSmBb:«)^^$lT'S/t 

u^-- tJ-@^u+«-?-Mmtti^L (11+12) ^'tT ^ 

[0 0 7 5] SfeoT, «::G):7v>=3r>^-^r5{Cti::z.'^- 
•tHigSli<Z)«i^;?)"%nsz:tlC7&s. «§^ffiIiI^Sl2 

[0 0 7 6] roagg^ffinis&i 2^cfe^•j•sx'<—^^-« 

*:^(DJ^PJ-efiM$tlfe;^^-i^3 1 2 0 
li, 1 0®8^~1 0(7)9^ [fi] ggOffiSolfiSrSrt), 

[0 0 7 7] S£oT, - K (7i->^7°l^- h 3 1 

1 7) mti^^^tzM(D:K^-^^^\^ mx\t7.^-^ 

3 1 20(ZHSCS:1 0 OMt-rSil. -e®Mn;M«(lx 
1 0(Z)^/1 0 0) \Z.i.^} 1 0CD7^ [Q] mStC^ 
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Ty-KSEi:bTi OKV&mdnl-S 
7 J- KSSSfC J; y l^ 3 12 0 SrSStlSmS^ 

[0 0 7 8] RiicD^C, 1 T'l±, T/- 

[0 0 7 9] S2T\ «^t^IlIS&l'2{Ccfc 

SrTtffeU. ^ti|ll^:J3^iillIi^3*^e>ffl>(3$n^B^« 

[0 0 8 0] X, x'^— y-msi©^icj:s^/N'*;b 

f/2S:±lffcy, ^l±|gi&^®*®$:^ftit-r-5) T'*f 
20 mt^^itti^'e^^. 

[0 0 8 1] Rii©^7fcfPPT\ ^H65^^/N**;n 

[0 0 8 2] iM©?^®2] msit. :^Bm<Dmi^<D 

[0 0 8 3] Z(D|I^®?^>J2®^/'U^M±, fffMCD 

EI3®^3t^l 3T?^Sn-5J:^>{C, :7x-X:/l/-h 
3 11 7f|-e^^3 118 t:^^)VA^y 3 1 1 9 

*7t. 2^^©?^M2T'li. V7-:^ly-hS 115$:^ 

v^-f^Ks 1 1 1 feUT:/!^- ^i:bTMv^•rv^•s= ^ 
[0 0 8 4] ^5^1 3 ti, ^5t'^•:^>n/l a|^S|J(Z)^m 

40 ^'^^^afbfc®^! 3(CHvl~HvI0*-e©T>' 

[0 0 8 5] m4:\,t. mscD^^-^^JVizMJ^ir^m^ 

m^t(Dm^Ji^,^M. 1 1 7{i(T-:J)- 

SI$tl-:/S:^7^1 3 0-?-n-?"4xtc]SSEs^Hvi~Hvi 

OO^g--* tcm8!E^liI8& 1 4 ^^$tbT^^S 25:t)f 
50 ^^1 57?)^iewe>^^Tv^l),^^,l?^)-5, zicdSB&J}-^^ 
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1 TcfcH— ^ S:^ I^t Si^ 

[0 0 8 6] z.<D^c/&oy^W~2.'(:\-i^ ■73L-X:fU-h 
3 11 7m(Dm^ti:^^JVA'y^tf^^m^tU ^^\Z 

[0 0 8 7] 4 li, ItfiZlOlQg®?^® 1 

i;|^^{C, Ma:^i5^-Y^>^*IHl?&5;?)^6>(ZXl#Tv^C 

S r ^ J: y , S^Hvl~HvlOtCRJStIS tlS^^t* 

[0 0 8 8] «mffilSE&l tuMCDllSgCOJ^Ml 

^?Mv^;feI/V^llIiS&&fflv^Tt>J;v^. ^e)UTl/ 
[0 0 8 9] ttBErS-SBfWlHll^l 5-e{*, m^c^lSmffi 

:^iBMt^IlIS& 1 5 }C J: o T^Jp-t 

[0 0 9 0] X. «?5fB^tBlilS&i4cDffi:^jfi#tt. 

[0 0 9 1] XtC, z:®^0?^M2T'«, T^-K@ 

LTV ^5 1*, ;^rBi(D«f ^ >L nm\^xfmmrsL u ' 

[0 0 9 2] jeUiiiBJLfei:^(-IS^?^®-27?li. 7 
[0093] [|I^(5D?^M3 ] 0 5 li, :$:#§^9©«C0 
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[0094] 3^|Qg<Z>?^Ri 3 Tii. Hi 3 tC^ Lfe»® 
7±{c> x^— 9-3 1 2 0i:llC*m^i: 

10 |$t<35^^ 1 3 (C?tLT#>5r*f/^bTlS{t fetlTfe y , 

1 ofifcfj-sg^nfeS^i 3fc^tjbTi^f5[G)^5f5-;^ 

[0 0 9 5] X, ^5?*5-faf^l 7ti, V h 'J ^J^^tClB 
?iJ$nfe^-?3 1 1 2S:gg^LTv^StTS.^J9?(IB^i:^± 

[0 0 9 6] *fetoiE(Z)^<z)?^Mi, 2-ett. 
20 [0 0 9 7] JiMbfemc, 9- 1 6 li. ;^ 

[0 0 9 8] SI 6 ti, ^mMcrmm 3 1 b 

H4 ^c5^Lfelaso?^M2G)Ia^i:^si:^mt^T'fes 

U 1 OMtCrJJ-ilfStifeibteKl 3®-?-ti^nJcii, ^ 

;r®l^mi±«^*5 -J^^.'^— 9- 1 6tCfe^*II$tl-5, 
[0 0 9 9] ^it^-7.^—i^l 6 J'J 
75-r^IlC?&o-C^ite>*tfe^$-i3^1 7 (05) 

g&i 4i:gg^$tiTfey, 1 4 p^-e, ^© 

-X^-- 9: 1 6 Srtignsmg^SrtftBfrs^i:*^ 

l5l CI / V^^C J; o T^ff o T % J: V \ 
[0 10 0] tJ^oT, ^®?^«l3cDftJ£i:L/Tti, i* 

mEE*■^PP:^;D$^vTv^s^^->^.'^— 9-1 6;{)^4?*5-MS 
[0 10 1] ^fe, ^(Dms&oymMsxHt. ^Wi^tifc 

^^1 3S:^LTVA5*':, JbfBO^^ti:^^SS:MV^•i) 
50 ZLillZtj^^r:Ll^. y3i-7.y'\y-hiM(DT/-)^^&'^ 
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[0 10 2] &J:mmvr^^OiZ. ^B^'^^MZ]^:^ 
nfc^^f 5 -X'^-i^ 1 6 U -^-cuss 

M^cMbTltfsBcD^ro^^ffii, 2i:lll#{c. iSmE® 

[0 10 3] [jii6(Z)?^PJ.4] r^tc, ^fifEffi&#figb 
fSfcpgP&ottSfctofC -im^^^ (IH) P^© 

[0104] [m&(7>mmA ] 0 ? ^^bjo^cd 

[0 10 5] i^S^Cfe^^T. 6 0 0 1 itiS^^S^i^ 
(Dft^^OTS^e 0 0 1 {cti, B5^if'r^MMiMilP&^ efe 

^llllg&, i5t-f$>^'*M^iaii!&^il**^-^*tl-5. 60 0 

^At>;Ha (HIS) ii|lI^tC^^4xTVN^:<)\ H 
• 9 S#fliLT^f -5 ;^^-i?-3 2 1 0:6^^1518 

$nrv^;&^r^**^^:feoTV^S. 6 002a^fg-^ 
K^-f /■^"Tr, lii#*5^P 6 0 0 4 ®^fS^^«:Jli^fc^L/ 

Tla^uTv^s= fi[Jt>. 'ft-§-^!Mis&6 0 0 i-e^^m 

feib®«ff-§- (#M-r-5) 5:^fi*bT^^•5. 600 3 

§15 6 0 0 4 ©^imS U , ■fS-^^llIg& 6 0 

[010 6] 6006 \iMM^^X\ ®^«5^P 6 O 

. 0 4 \^T:^-t^tm^^-t^r^tb<D^(Dr y> - f 
«gg;^^6 0 0 5$:;tu ^z:i?^$tifeiJtiltiSic 

masgpe 0 1 2oj^mi^f!imP6 o o s icig&t^r 

^=EU 6 00 9lCiHlS$tt5. 3®^^U60 0 

9 (cfEltsnfe'ff^li, ^y-^-y^ -xSP 6 o i o , 
n^i'^Jf 80 11S::^1/T, :^(Dn>'t:'a.-^f^;fe 

e>®:«^a56 0 0 6, iJc®|^^6 0 1 2{c:-S.VNTli 

[0 10 7] 08 li, /f:^©|yg(^g|4 ©Mf#!^ 
^gcDM^fS^e 0 0 4 &|g»-rsi^fc. ^fl^^ (IP 
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[0 10 8] HSO^^r^^i'*^^- bti^ M^S*^ 
6 004(D^7SSSI, I + l. H-2&Jli'5r{C|EIirLT 
I, I + l. I + 2^T®^5i^^(CmflDbTVNS 

mffii:,^i«#ffl[l«^^Ji3IS®-9'&. J, J+i. J + 
23?rj<?)a3Ji^{C:SI*DL/TVNSmES:^*3 L-feUT-fe^S, 
^3T'{i*g^^{C, KKM-2, l<J<N-2-e 

10 aKLTV^^i 

[0 10 9] HSm, l7K¥^^^^I^Kl?ttI^TB 
®«5:^U (K+1) T-tt (I + l) 

$:^u »ir^ (K+2) (1 + 2) ns^mTj^L 

[0 110] 3z:-eMl«^!>ctc^-rs^aElMt?^sf7l2 

. >^t±, 1 ym-^^m asm i H t-^) Km^iz 

■r^jvvy^m^^^. ^mi. (-vf/2) (vfa^^ 

■ei*|gl&mKT'$)y> feJ:-?-Vf=-2Vth (Vth=|gffi 

20 «E) ) ©^ft-§■:^)■«#^cPP^D^4^Tv^<„ 3<Df<SJi!M 

[0 111] :r.(Dt^^msmzit. ^(Dm^izma-r 

^^m^timmhx. mm^nr^Lnizm^'tsmmm 
■f- mm izMi^hfc^m (/Nvi/^^ipD x\ (vf/- 

[0 112] ^O^fff^tt, :^M#<^5it.T^'^y ^1 

iwimbT3i-fe±5b"<v. mmm^(Dm mm iz^i^vr^ 

30 ^r^iiii3et:^?2g^«fllVf/2(^m^.&IB#Lfei&t.T;6^ 

;!)^S*-eCD«ir^S:#tC^«-^O^NVl/X$MilO?'S') . Z. 

ft-f-oR, G,- B3^izMLr^^(D^n^n(mmz 

[0 113] Z.O:>J:oiZ. #^=fTS(C. AtJ-^tir=.m 
^oT«1-■g>3i:^CJ;^;, iii^^5^P6 0 0 4<Z)^T 

[0114] (^^N'l^;^^)^/ - Kffi^«)#l^ ^fef- 

09$:^LT, 2p^yfeCD?^®4 ©Ml^Sa^ (^St'N* 
Jt^;!/) 6 0 0 4 ^COV^T3S^C|5^Wt" 
50 [0 115] 09 tt. 2^^0J^ffi4(CfflV%feS5^N°^ 
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^KDT/- F®^7 0 0 1 il, -^©^I^fflLMi^^rSi 
[0 116] |5IEI^CfeV^T, 10 0 1 ti^^-^. 1 0 

0 5itV7y'iy-K 100 eitinm. loont^x. 
-y^^u- 1 0 0 2 li?^^^^, 1 0 0 3 itnm 

«g, 1 0 0.4tt^Ji^T:*)S. X. Dxl~DxM®-^tl^" 
tHWii&(D^TW^ 1 0 0 3 ®-€-t^-f-'ni:M^$*^;fe^T^ 
■f, Dyl~DyN®-en-?tl.tt?'JSK^l 0 0 4©-?-^-?^ 

-So 

[0 117] 7 0 0 llir>'-Fli^5:^U BUxELit 

j; e) jc, 3ne>r y - f@S7 o o i itm^ftPK 

J; p {C. T / - KfflS 7 0 0 1 5:^cZ)M^fC:9-«IL., 
^tl'etKDrJ - F«^7 0 0 1 (D^tl^4%{Cg^$n 
fcT>' - Fm^i^Hvl~HvlO$:^^i^K:|g^:tT 

~Hv9. :g.0^-€-ti{C^f!i:-rS7/ - F«^7 0 0 1$:, 

[0 118] (Mmn^^s^ ijc«iB^i5®^) z:tie> 

7 J- F«® 7 0 0 1 C7)m^-^®#«5:H7 5:#ML. 
0 6 }CIJ, ^7 J- FaM5:S^^«S^&^ffi'^^fe«?> 

©r^'-FmjjS^^MPe 0 0 5$:Mx.-rvNS. 
[0 119] S9tc^i-J:e)fc, •^;v^mi^M(D7 ^ - 

miz9m 7 0 0 1 ^^mm\-t^ #t / - F«ffi}cg§^ 

^ n-fe!^Hvl~HvlOCD-€-n^"4x ^TJ- F®^a^ , 
gp6 0 0 5 S:/rLTlSiE®aS6 0 0 7 tC^^LTV^S. 
2(s^G)?^ffi4 T\ T y - FWl^SP 6 0 0 5 

{@igtt7c®tt, M^^D^'-i!! b fell y r-e3fc2 7 7 - 

[0 12 0] 01 0«. ^|yg<DJ^?J4(DT/- F'^ 

;^gp6 0 0 5(Dmm^^^B-tm^m-e&^. 

[01-21] 01 OICfeV^T. HviJi^A":^;i/6 0 0 
4<7)Ty-FM7 0 0 1 il^LTW-STZ-Fm^l 
^^$:^UTV^.g>„ ^6 1 0 UiWff®j!S6 0 0 7*^ 
^jTy' - F«@7 0 0 1 (C?5Stl^7/ - FIK^t-fSliit 
«E$:|§^$-ii:-g>it«t)®figS^— ^MffifivefeS. 6 1 
0 2.im^MMS^r\ ^^-^fM^6 1 0 l(7)iS 
j5g^C:£l^Smfig$:ft^lIbTV^S. 6 10 3 A/D^ 
^fit$i[mS&6 1 0 2Xi^i>§^nr=.9S.<iM&'r 
S^'^;^«#^C^LTV^5. 6 1 0 4J±'7:«- h:^;^^ 
T'. lWEffl!l(3!)iaS&-^feSMiPilIilHlJ^6 10 2. A/D 
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Tv^s. ^ziT-A/D^iiil6 1 0 3<©•^^>::^u ^-J^^ 

sit*. ^i$Kmm(.<Dm^^MM^mi-t&t\r^oM!^r^ 

±. 5fi (#) ^C|gSUTV^.5, 

■ [0 12 2] 3®J;o^t^t-<ty. jmciuwEm 
^.6 0 0 lii'^TJ- F®^7 0 0 1 tcisfervifeliSStcM 
f51--5mEM*'M«)it('I^6 1 0 2\zX^)mm-^t\rCv^ 
V^MWzm^^ti. yit V^^^& l 0 4 ?::^LT 
10 scfls^td^spe 0 0 stcj^btvTl^Stis. 

[0 12 3] ry-KSSSoSlI^i^^r/AtfSJ^: 
±MLfeMKi*t*i!ms&6 1 0 zcDmn^B-ofi'O) 

[0124] mZJ^WC^l^M.A (DWm^M^ 6012 
{CC)VNTSiBit--5. 3(DSc«iHMSP6 0 1 2ti, 5Jc«IB 
^J^Igpe 0 0 8il;<^ U 6 0 0 9 &^X.TVN-5, 
f^SltffllSPeOOSli, 77-FmSS^^6 0 0 5*N 
20 e>il6tl.T < -S'Wfg (Hffitf) $:;<^U 6009 

ii, s=ev 6 0 0 9 izmm^tix^^^m^^^iUhx 

[0 12 5] wmmmm-B^Q 0 0 r^- F«s?u 

;^gp 6 0 0 5 J: tJ^Stv^mEEfS (.7 J - F«^ 
ffl) {cSt5VNTm^«RJ:®ry-Flii5S*'5SStifci:4Hl 

30 m^n^) ^(D7 J - \^mmco:k^^ 
-■icm<Dmm) . "ei^xmrncm^r^mi (m^x 

It, X U T 1 U T 1 0 (3DV tl;?)>T-5^-?-Hvl~Hvl 

OtC^/S) ^^=EV eOOQlZUW.-t^. Z.Z.X, 

U 6 0 0 9^®fa'[i®ti::S-{i. pl^U 6 O O 9-^^:^-^ 

[0 12 6] i^, :ifimB(7)mM4Xlt, 7J-}^WMoy 
1 0 /iAi;B^*)oT3 OmAillS^bfe. 3®^$ 

(M=3 0 7 2M) ^^e^nF^tcs^^b'^sfeai^n 

[0127] ^r=.. ;<=EU 6009 l-iSi::<)'^-H3-:*:^W 

EX%mt>^£^^f)\ *IIB6®?^^4T'ti, /n-Ft'-t:^ 

i'^T'^bfeo HfC. z:(D;<^D 6 0 0 g;^^^)'!!^?:^ 

50 . i^ffi-n^tcts. ^o'l^i^^i-gp^iic^ra-eT^-iSJ©^ 
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$tl-£)o ^0=i:t-i'4J 6 0 11 Sr/rbT^StVS^as 

[0 12 8] :L(D^o^j^mm)im^m\:ieoo6. m 
[0 12 9] f£^. -(Dj:e)fc®cm*'mbfciim*'^^3 

[0 13 0] mtf, :^^:JLV7XM^i^W[^'^^ 
[0 13 1] S!J©M-eg*S'*7S;xUT-e7>^' 

Atc:Km7!)':i§^ UTv N^g^tctt, e o o 4 cd 

fC, -fpr6)3!)^(7)^-eiii^lJ^^6 0 0 4 $:?^fiKLTVN-S> 

[0 13 2] ^(D^ommmmQoo 6. smim 

1^^6 0 12, >l^U 6 0 0 93&H$:^i"'51if^l!^75 

tsbfe^tcmmd^is^^s*®*^^ y ^ ^ y 6 0 0 9 

[0 13 3] ±MLr=.t^^'^^i^r~mmm^s^so- 

^ ^ i: % tcfpf e, /b^ H TS^*-^M b L T g r i: 
[0 13 4] z:ntc#i-S?^iibT, M^$:i^l±^ 
vl^'^y i5?-m(DiK^MtCJ: tJ^SgSrlRLLSitfe. Z.(D 
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[0 13 5] 33t??&|^^?3 1 1 2AOT$nT^N 
^a^cfey, r<#lc^®Ty-KMi:> 1 1 1 

[0 13 6] ^®5icm®MHf-^VNTliffb<li:J3-:6^o 
Tv^7fc^^:i!)^ mtm^^^^^'^k^f'^a l l KDf^ 
m(b^^-'J7v:f. 1 1 i^;i^5f;bA<>^3 1 

^^■sM^'fcm^.icMbT, ^(DEM^tmh. ziti* 

mt:Lhfs^X^^. 
[0 13 7] IP%, i^©J:e)tC. 2^^(Z)?gM4 ©Hi 

/i^$V^5i^t:•^b■5^ft«^Cj;S^SI&mc^bT%., ^ 

o tc-rs z: i; J: U . iEm=feK'#^!Hl«1"^^«>'^*^ 

[0 13 8] r^n. ±jm^oymmAx\t^ ^^om 
^brvN^«m&^t-sii<'^e>si*i:-«. -eo^'-fiim' 

40 3b*^#<J&S^i:^, 7y-K1Kfu^SP6 0 0 6®« 

[0 13 9] *7£:, 2{i^©?^M4-r'l±. T^- 
S::S-M-rs:)5-lpl5:^i^<§t¥^T^:&I^^-bfc7!)\ =fot.5 

mz^^\zmW<^-S^Ml^x^mt>r£.^\ . 
[0 14 0] {^&amM^'] z.<D^o>mB.^XML 

^^^1 0 0 lammnmmn (mmn&m^) 

Sr^MfflVNT, ?^M^1 0 0 2$::^5[g^SbTV^ 
50 10 0 1 0^®Sfi$:^-c5f bTiJctt®^ 
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[0141] (.msms.mmmwm(Dm^) mmt^ 
:$ims&(Dmm s ®s^«^eo®^*5tsi$ e o o 4 <t) 

7 0 0 2 SrUi^-t-SfefttC, 7a:->?.r^U-h-^, •IMS 

jfe®3f^.4o:itegi:#^^sSi5^«raD#^i?^u ^ 

[0 14 2] 011 tcfevNT, 70 d zitmmnBm^ 
[0 14 3] :^:m^omM5a)mM^i^it. .^®ms 

f!l^ffl«@7 0 0 2 

T^^•^)= fiPt., 2(s:^(Wg«85-e{i, *^«S100 1 

jitcif^{c^®ms«!i^m® 7 0 0 2 t-mmm^-rx 
s'^:^m*^x.&ti-s*\ :i^m^(DmM5xi,t. mil 
[0 14 4] :r.n^mmmm!i^wM7 o o 2i±. ^ 

^^1 0 0 lJ;lCifT@^l 0 0 3. ^JB^<gl0 0 4, 

-eSHS$nT^^T, ^^#KD^1-g|5^-T-Dsl~Dsl4S: 
[0 14 5] 0 0 2 

SiKi 0 0 1 ±iz^mui^r^(oit. m'pm^i o o i 

u ^tD»Si 0 0 i_ht?Scm^'>mL;^l^iai, ^© 
®c^^ 1::;T V ^ S X U TWfg^W-STi^-r S 3 i: {c J: 

z:ne>^®mfiS9^«?^7 0 0 2tj;, MSfilJfctt 
^mtt*^+4^fetllS<J:<. ^fM<Sl 0 0 3, ^m^i 0 
0 4, *;L<li, ^-?-«M^i:'i:lRl«;S:»ifr-?gfigRrti 

X'& y , -ett e> SrS^fc-f^-r si^tciw^icfm-rs 
z:h7b'T-^-5. f^, :^m&(Dmm5Xit. m^wm (m 
19O110 2, 1103) tmm^j^x^m^n^ 

[0 14 6] mmnma:^^'^ 0 0 2 tmm^ 

•r^feSbOK^-f /'?6 0 0 2, 6 0 0 3, 

gi56 0 1 6, Scmi^^JMiJe 0 0 8 a^ifCDg^SrUi 
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[0 14 7] M^^S^P 6 0 0 4 ©^smfiiffil^il^i 

7 0 0 2®§iail/J^Dsl~Dsl4tt. |5l®{C3^"t" J: O 
fC-5-*l-etiA*-Y>l^-^5f>^®l^<'^ (10®13^Q« 

_h) ^®«fiS!i^gi56o 1 6ic^$tiT^y, 

^gi 0 0 i±-eSi:m^^l§5fet-si:> 

1 0 0 l±®«fi*^J:#b, #(C?&®a[m«:if®^tc 

10 7 0 0 2 ©MaX-JJcm*'^ UTtl^tC 

I*. ^c!)*km^sRf^mii7oo2(z>me*^±#^ 

z:e>bT, -e<D^®«^iPSMaffi7 0 0 2{C^ 
S^lT(r^^*®li&iro€SP6 0 1 6{Cj;y, 

[0 14 8] *iafeCDJ^M50iS[miBi^6 0 12a 
fdU IukR^SI Oi:S{SRfi^®^^i&?:^xSS5[«f^f!l 
MP6 0 0 8 a^;>l^U 6 0 0 9 Sr'dx.TVNS. Z.COWi 
«iSWMP 6 0 0 8 a tr;«&®St«l^if!P§P 6 0 
0 BCDm^Hm-^A^^Jit. :51>fP5^Dsl~Dsl4{Cf^ 

20 -t&n/SL^mmmm&^^'i' e o i e ©^n^ti/b^ e> a:^ 
u ^(omsM^w^^Wsi^Q 1 0 2-eiiifgu ^® 

ifipgLfemBE^&A/D^fie 1 0 3 T'7'i;*-^;i/fS-^ 
7 0 0 2 ©=g-gP®^M1lfi®^-f t b> ^ 

u ^^U 600 9{c, ^(Dwmdm^x^t^u^ am 

30 [0 149] $e>tCjicmi^S®^gP60 0 8a 

$:ff^lSl^t*{C, -^-CO;*^'; 6 0 0 9tCfB'liStLTV>-g> 
3 e) bT ;< ^ U 6 0 0 9 ;«)^ 6>ggi5^m$tlit'[t?B}i> 

^y^^-y^L-^eoio^ifi-hxmm^s^^^^ 
^^6011 ^ifrhxmvumizmtiir^^tti^xm 

[0 15 0] z.(Di:otm^(Dimmmt.wm^n 

40 ^(DimoymM (MMmzitr^f- 

\^(Dmm (mm) \zm-t^mk^mmh\^xm-tz.t.f>^ 

[0 15 1] 2{i:iS^^#e>ti, SSffi^^^bfc® 

z.(DWM/jimmim^x^n\t, -to^mzmmbi^ 

^^{zm-t:^t.^'^miz/i^. m:^\t. -^t^^^jt^r. 

vTx^y^'Aizmm^M^x^^^mzit. m^^^ 

50 ^T'^S'&^M■^/)^@^TV^§3i:7b'^5tlgT-^, ZlCDi 
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[0 15 2] mSk. zKDcfco^iSrtt^mP. SiimiE^ 

0 0 9 ^C■?■CDSS©MS/b■^f^$^l'TV^7c:o 

[0 15 3] ±iiUfcJ5cS*^^b;^:®^a^S®- 

o€:#!i(C^oT*-5i:, ;;l^U 6 0 0 9 fCf^SnfciSC 

^ bT V ^S®^^v NO D h z: 5Tii^ < ^ > ^* AT? 
[0 15 4] Z.niZM^^fmt.hT. mS^rfnlJl^ 

[0 15 5] pjjcoy^oiz. ^m^(DmM<D'mB^^ 

r=.mizi,. mM<DM~m^im-v^^z.inzj:v. ies* 

[0 15 6] :^mm(Dmm5X'i<t. mmnms^ 
mmm^ 0 0 2 40 1 1 iz^r^oiz-mE^^comm. 
^a^vrm^i^mmizmmihr^ti^. 

it. x-^^t£»it:^^mm(Dtm^mi-t^r^sbizM^m- 
§if^^c!>m^«Si 0 0 l±^cTSS7S^■t/£v^^T*s^ 

[0 15 7] ^fc. o o 2cd«c 

rj:ii(Dmmt>mmizmi^-t^^t'i>. mi^i£<Dmm<Dm 

[0 15 8] RJbSi^bfeJ:-p(C*^^3^M5®®^ 
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[0 15 9] MSlM^*^fe^fe|^f-^^ -^^^ 

[0 16 0] [^<D^®6] HI 3\t. 

[0 1 6 1] BIfCiSVNT, 1 0 litm^J-^^^^JVX'. Z.<D 

m^^^^(^^s.9m 10 3 ^^^^ 10 2 ^tt^-e 
:ti;i/i 0 loDi^sj^iiL-Ttt. mm'bxtjvrc.^ 

20 HI^ 1 1 0 , $ fCtiJnJtmBEH V $:A:^J-r SlSEEmM 

1 0 em^^&^o ^^^m^mmi o 9ti, ^^n"* 

;H 0 ICD^T^ST-Dxl—DxM&lli^JcaS^bTm^mES: 

m&DLTfey. ^M-t^ms&i lo^i^J^^^Dyl~ 
DyN®■en■?'4^^cB!fe^-f•^cfS:life>'^VI/;^.|fl^iM#& 

[0 16 2] 5l(C;i^:|ygO?^^.6T'tt, ^/^:ts;i'l 0 

i(DmTW^<^M^^^tm^j^^wmz. ^p^< 

-®?ga^«®?&l^^?-i 0 2®_h:& 
30 (:7i-;^>'°^-N{l!D (cttgc^^«®l^i±^i 0 

3 S:B^SL^ ciojis^^mcw^i^^? 1 0 2 

S^moiSiEft^l 0 SlCtt, ^sn-S^^lB^il 

mm^^A^^m<'r^^iz. n^w^z^^j^mr^ 
(DmsMmi 0 3 icii, 3g^i 2 1 &/M.-r. mmwm 

1 2 (SmffiR 2) i:^C J: y^^J±Lfc1ii± {V a X R 2 
/ (RH-R2) } $:PPiDbTVNSo 
40 [0 16 3] ifm&<3ymMQX\t. 

^10 3^PP*Df -Sliffiti, Mai«SfE®ffiJ&*'^."5rfgT\ 

b*^=fe)-eg-5feHmv^«E 0^8 0 m ) fCJ&^io 

tC, Cltl-bMittfRl, R2$:ieS0TVN«.. ZK^io 
JC5S^g|^ffl(Z)iiBE«^l 0 3^ffIiirtsmE?:{g<t- 
^^^ffiCDlSffiflJgl 0 SfCIt^iJtC^L 

TVNsm?5f.ft 10 4 ic#LTKit«E*nt (r^ y i^- 

[0 16 4] 30<fce)^^^flCD^a^ffi^^ 

50 i^monim^^^ o 2, ^^^^MiSsmMi 0 3 
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[0 16 5] \,^^?f^^k<D±W^^::^:^^O^M6<D 

^10 5 e>®#-§-jc <fc ^}mp%:mkt^ ^ e» lt 

10 6 ©rfltCtt^lJtC^Ufe^uft 1 0 4 j: 10 
5£^^M®?&l^»?l 0 23{)^^(Z>i!{aii«j5SIe 

z:z:-e=feu ^a":^;i/1 o i©5!S5^ 

1 0 2;t»^e>®«^^Mm7b'^itu WL^w^ieim^-^ 

n35;v^4/^.^c;&«>o tJfeoT. i 0 2 fc«-?-S: 

1 0 5lCj:oTfi'*3*l.5. fiPt., MWSPl 0 Sfi, AVI/ 20 

;^|g^fl 1 0 7*^e>7^•;l/:^'fS-^:^^l^^^ 1 o 2 fcPlJ 
^V. jb^o WEftjg 1 0 6 ;()^ ^jlSltE V a im^W^ 

10 3 ^cfPAD$tlTv^^^'tffi.T•ffi^^ft 1 0 4 iCcfc 
*'^mstl5&v^i:§^c^i, ^5V\":^;i/i o i©^,^^ 

{C'f5re>5!j^<z)^S;^)'58^ufefe(Z)i:Lr. iSHm^i o 6 

[0 16 6] 30ie)«;«!lP8lIl 0 ^Kii^^^^h 

?^M6©«^-a?.®M^^[ii:-^©®^:&^Ti±, 3 OH 30 
1 4®70-^-y- Mra^-r-fce)^, 

[0 16 7] la 1 4 iz.^-tmm-i&uoy^jT^j^'^n 
0 4{cj:us!i^stifems^%aK:, wm^^m<D•^^ 

1SBE«2^1 0 6 0jl^S:<^ih1-S„ 40 
[0 16 8] X-5^>y:/S 2T'Scffi@gS;?)"^^m$^^ 

[0 16 9] ZlOiotCLT, t)b^^®?t^C<fc 
SPl 0 5tC<fcV®^^^g^|5^®iSI6^ CiSffi®®! 0 

3©^. :;i.7^>y7'S3tcfevvT, JgtCAVi/x^^i so 
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0 7tCj:-2>A;bXffi;d$:<^jh$-y:r=&J:V^» 

[0 17 0] i>LtmmLtc^W(^MQ(Dm0-ismz 
mme-^-it. «^Mco?^M-?i 0 2tcm&nbfc 

mE/NVbJXVfti. S5Wtl6. 0 Cv] , 7\Vi/;^M»§ 

1 [ms] > AVl/^^ifSO. 1 [ms3 ©^gj^tbfe. 

[0171] <®^*s^g©e^ssBj>«>c{c, *5§p.a 
(Dmmcmmizgh^m^m^uo^^'^^-j^ i o i o 

[0172] 015 li. 2^^C0?^^j6tC'(lS^;\-t- 

;i/i 0 i©#4m0T'S>u. ^(Dp^mm^^i^-tr^i^izm 

0 let)— g|J$:^^J^5^V^T^bTV^^„ 
ZLOEfl 5^cfe^^T, laxECDBI3 1 

[0 17 3] |l^^Ci3V^T. 1 2 Oli, y'\Vb::^5§:£^l 0 ' 

7 (013) ;&^e>5SS^M®?^l^^i^^l 0 2{CA;b 
;^mEE$:35&irrsfei*®!^. 12 1 tt^S^ffloie 

1 0 3^±#BSUT5^bT^^S. 

[0 17 4] :^^(Dm^<Dmm(Dm^^^mzm^ 

[0 17 5] mz. -^^j^m^t Lxmrn^^mcmm 
^ (^) ^msL±^zm\.-cmm^ h «; ^^lisiSLfe 

[0 17 6] 01 6{C^-r©tt, J::M®ll86<D?^ffi-®^ 
^/^•:^;Ucfflv^y^■r;l^«•?•®<Z)^3 111 (100 

1) C05p®HT:-fe-g>o 

[0 17 7] ^3 1 1 IJttCli. ^©01 9 (a) 

(b) x^-t^oiimmfs^^^mmsmm-mi^i-^ 

:^ti^(Dm^\t^Tn^^ 113 t.^m^Z 1 1 4 {C 
e>^fi^^3 1.1 3 i:J!IMS3 1 1 4 ©SSM-rsgP^jHc 

[0 17 8] 01 6(Z)B-B' (C?0ofcElT®&01 7C 

[0 17 9] z:©i:e)^^®v;i/^«?2SJi, 

^tt)*S3 1 1 l±UmS3 113, 3«S3 i 1 

^3 11 2(Dmi-mMtmm!\mm^'Bm.vrd^^ ^Tia 

?^3 1 1 3 «fc09UB^^3 114 $::n-bT#^tC^ 
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[0 18 0] 2^||^CD?gffi,^CfeV^T^*, ^^(Dvr 
y'U- h 3 11 5\Z-7J\y^m^m<D^S 111 
-r-5^ilb}t*\ v;W^m^®®S^3 1 1 l*^+:0- 

l/-hi:LT-7;i/^m^^©SS3 1 1 1 S^$:fflV%T 

[0 18 1] ^fc, 7ai-X^U-h3 1 1 7(DT®(C 

^^^•;^^'10 1 (1) 

. ^5^3 1 1 8(DSP^)■^c^±CRT®^^»■effl^^b^vi) lo 
i!^ ^ ®3M^om3^*■^^y^H■j■e>4^■rv^s. 

^CD^^ii. MA«B!18 (A) tCaN-r<t^tc^h 

r^^c«mfe®#mi 0 1 ot)-m.n'c:&^o m&(Dmm 

#10 10 ^tSt-t-SSfiUtt. tt^^b:'-A(D^JW^{C# 

$:l55jL-rSfe**i:*'^-^^o ^fe®#«#l 0 1 OfC 
[0 18 2] SMfe^^^^^^J^'-^^^^fiiai 

8 (A) iz^Lr^xh^-(^(Dm3cm<^n^^(DX' 
i-i.i^<. Mx-tiiai 8 (B) K.^-r.k'^fjtT'j^'^^w^i 

^^yms 1 1 8^csv^^^^^J:<, ^r~m^9mnt 
[018 3] myms 1 1 scDur^i^-hM© 

MlCtt, CRT®:9-S^T'l±^nc7)pl^;bA^y^3 1 1 9 30 
&|gi:^Tfe-g>o ^©^^v'l'A^vi^S 119 $:ISltfeBW 
liu ^^3 1 1 85&'^'r-5^K)-^S:i^HI*bT5% 

3 1-1 S^r'g^ai-ST^*?)-^^ S-7-t:-A^;Dii«l±?:TOlI 
-rsfcfeC7)1i^i;bTf^ffl$ii:Sj'^*^>^^ ^3^&K3 1 1 

^S. >lt?;i/A'y^3 1 1 9li. ^>^3 1 1 S^yx. 
-:^y'ly-}.3 1 1 7Jb(c?^^L:t^, ^3^MS[S?:¥ ' 

^bfe. m^3 1 1 8 iC'fgmEMC^^^tiiWm 40 

S:fflV\fe#^{CJ±, ;i4f;W'«>y^' 3 1 1 9^iMv^^v^, 
[0 18 4] ^fe, :$;^CDJ^M-etiffl''^'fe*^ofe*^, 

731-:?.^^- h 3 11 7 il^3^3 118 t<DmiZ. 

[0 1 8 5] m -^mmT-x&^^m^commoym 
®'g^as:ffl^-?-'^®3 1 1 z^comwwziti 2—1 

6 [V] ^ ^J;Wt^y ^3119 il?^^S^3- 1 

12i:c3D^<itt0. 1 [mm] ii^^S [mm] S^, 
>l^f;w^yi^ 3 1 1 9 H-m^^^ 1 1 2r^®«E 50 
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0. 1 [kV] ii^^lO [kV] WC'&^o 
[0 18 6] [^CD?^ffi7] 03 31*, 2^:^^©^ 

[0 18 7] EInfJ. 1 00 5ttUT7V-h, 100 6 
ttiB!^, 10 0 7 litysL-T^z/l/— h""^^ y > 10 0 5 
~ 1 0 0 7 }C j: y^g^\*:^;i/©|^aP5:^(-^"^-Sfe 

T\ 4 0 0~5 0 0ic-eio^^JSU:^-r^3<>:(ciy 

[0 18 8] U7:/^-M 0 0 StCli, ^100 1 

;b^H^StbTV^SA\ S«^fCli?^l«d^l 0 0 2 
3!3^NXMfi?^^K$nTV^So '^-r-N, M},t2PXt(DiE 

fe^5^^CfeV^T^i> N=3 0 0 0, M=1 0 0 0« 

Tli, N=3 0 7 2, M=1 0 24i;bfe. ^^X^sNX 
MM®?^!^:^?^*^ M2fs:®t?B^l 0 0 3 i:N:*:®^J 

SBi^i 0 04^cJ:y^•r^';^'xs3lS$^Tv^s. ^ 
tie^ 1001-1004 izi-oxm^^ti^^-i^^'^^^ 

[0 18 9] :$:^0?^lLB.icfeVNTl±, ^^^gfOUT 

TP^u- h i 0 0 5 tcv;i/^il^-as®®Ki 0 0 1 
■ts^fifei: L/tA'?, i o o i -fy^-l-^ 

u-htLx-^?\^^mj-m(mmi ooi &»^m^^x 

[0 19 0] ^r=.. 1 0 0 VCDl^fC 

tts ^^Kl 0 0 8/&-<?^^$tlT^^^. 
^^-^^ST?^-2>fe*^ ^3ttlKl 0 0 8(D^V>^iZlt 

8 (A) {ca^t-j;e)tcxh^-f^-i^fc^yi)-f-te>^ ^ 
^(3D7. K^-fy^r^tcti^^o^m^i 0 1 o**^w- 
Tfes. z:®^-fe<z)3^m#i 0 1 osisttr-sge^ti; m 

•feCO»«#l 0 1 OlCti, ^^5:^:8- ilbTMv^fc 

;6\ ±m<Dsmzm-t^%(Dx:^tntz.n&^(DW'^^ 
[0 19 1] 3m-&(omm^(Dm'j^»:&itmi 

8 (A) lC5^bfe^h^'<^-t^®IS?'JtcPSe>n^t)©t? 
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Sr^T^m 1 0 0 8 ICM V J: < , t feM^^^^l* 

[0 19 2] ^^^1 0 0 80';T:7'L/-h{M© 

mi^it. CRT ^Jf ^W^" >v 1 0 0 9 
&^^■^T^^■5o Z.(Dy^ ^JWiyi/ 10 0 9 Sr^ttfegfiS 

ti, ^^1 0 0 &imt^y(i<D-^^ms^hx^ 

1 0 0 8 $:«S1--2>fc&^, m^-l^-A©iIfitmES:PP 10 

0 8 S:S(jgLfem^^<5DSmi: LTf^MSit«fe«)^i:* 

^ ^;WN'>v 1 0 0 9 ^yfcM 1 0 0 8 ?:-7 
0 0 7±{C?f^Lfe^. S3'6J^ 

J: y?gfiKbfco 35:^ ^Jfel^l 0 0 8 S:<SSBEM©S3t 

^ ^f^Wty 1 0 0 9 

[0 19 3] jfcfe, :$.m&0mmx^it. im^ v^l-t. 

[0 19 4] *||^gO?^MmMv^;5;;^!^^fe/{)^, 
h^l 0 0 7 1 0 0 8 tcDH 

[0 19 5] Dxl~DxM^S:tKDyl~DyNj5.l>*H V 

Dxl~DxMliv;i/^S-7-2iE©^fie^l 0 0 3 i:. Dyl~ 
DyNt±v;i/5^S;^^<Da?llS3IS l O O 4 il, H V 1*7 a:- 
j.cr);,i ^]\,Av 1 0 0 9 il^lS^i^JtCg^Sn 

[0 19 6] *7^, 

7ff>yi:5:g^U :i©^^[^5:l 0CDV-f^^7 
^ [torr] mi!®^g^t-em-t5o ^O^. "f^^i^ 

tt, #!1A«B a ^ t - 

1 OCDV'f-^J'.S^Sglil X 1 Q<D-^^±7^1^ [to 
rr] 

[0 19 7] to *ia6©J^MtC0^-2>^^^'^^>'^^ 
[0 19 8] 
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[0 19 9] H3 5li, 2^^CD?^J^tC#5lif§^7r^ 
[0200] |^I^l!^Cfev^T. 3 5 2 lliNTSC^if® 

vmm^ti^^^ 7K¥H»fs-^> sttnOTM-^^ T^-fs^^ 

[0 201] 3522li, :if.'^aMMom^^jS^M 

(DmmmB3'e$>^o 3 5 2 3 a. mmmB^s 522 

M-^^imiS&s 5 2 1 -r-^i-il/f'^^^^afeTfc^dMft^ 
^CS^V^T> =g&tSif3rW^ ^i^'^^-V- J:e>3& 
^i^-^miitl-t^^^X&^o 3 5 24li. 
SI53 5 2 2©J[M&IEI&-r^fe«^®^^-^ffiIF^'^ 

[0 2 0 2] 2^||;^®?^M{c^§®^^5^S®iB^ 
3^iJ3 5 2 2 SrIS&f Sl^tc. ^fBBf^ (fiPt>. :^3icM# 

+ 1), (1 + 2) 5:|l!M-<r^C|g^^fbTV^^^CDI, (I 

+ 1) , (1 + 2) ncon&mzmuLx^^^m&ti. 
^m^mx&^^^m^j^ (j+d, (j + 2)^o 

^^tcKKM-2. 1<J<N-2. MlifrS^S* 
[0 203] BiaT'tt. 1 TK^^^raKTii I ^tS ® 

^f&^u «ir^ (K+) -eii (i + i) nB<D^^m 
g^u ar^ (K+2) m (1 + 2) ^fs<^=fT&^b 

[0 2 0 4] jr^lR^Jc^-r-S^^aEMTfe-S^TM-S 

17K¥^OT^ (j[j<|^iHi;t-s) :^}HcjmKm 
ffT-fey, ^J:-eVf=2Vth) ®^fi-§-;b^m#tcBI 
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[0 2 0 5] z.:ir\ T^^^R^imm^ieitvnz 

[0 2 0 6] :$:mm(Djmxit^ m^^comsmmsi 

[0 2 0 7] r^^tc, ^(D^gVN":?'-;n:^^i:*®®fiHai 

[0208] 034 tj::*:|ISSO?^ffi 7 om^'^^)UO-- 

fefe{C, 7ai-X:7"lx-h^MS (#) ©—^P^r^BSU 

[0 2 0 9] gf3 4{CfeV^T, 3 A 1 l\tM4WS.. 3 
4 12 3 4 13 m^m^^ 3 4 14 tt^ij 

iam. 3 4 15 ti'J l^- 3 4 16 ttMM (#) 
t?$>-5. X3 4 1 7tjU ^®^^J^«ffit?. 3 4 18 

-5. -^i^m&cDmmix^t. mi^^^A i loM^aca 

SDm&il!lS«^3 4 17 Sr^IBSU LT 
t±^i^CDm®^i:bfc. 3Z^®®6HM^m^3 4 1 
7 ®M S:^*- F®S 3 4 1 8 T?ge) 3 i; T\ ^/N*:t- 

^®«ffii!l^m^3 4 1 7®?^ti:^iJ<^1^T'*J: 
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[0 2 10] mmwmsi^W3 Aint. m^-Mm 

WtISS3 4 13, a^Oi^S 4 14, ?&|^^^ 3 4 1 

2;a;^;•^;ttm^^cf^^s4^TBBS^^lTv^T, 

Tv^.5o 3E{c, ^®afi?fij«ffiM3 4 1 7ti^5Bs?j. n 

10 [0211] 03 5 S:MV^T7x>f ;i/-fe-:7*i|g 

$:|g^-t-5fci?)®IlI5§^^{COV%T«E^S. 3 5 2 5tt 

tuKlL.7tJ;^{c, ^®«e^3 4 1 7(Z):??ymLi^.i 

T-*®m^1Ki3 4 1 7&t>'mfeli^g?3 5 2 5*^^ffi 

'J 3 5 2 0 tXW^-^nX^^^. MfC. ^®«fiO>fg& 

Ziy/'^U-^ 3 5 2 1 1 i:^fflSiJ3 5 2 1 2-e^$*t 

20 TV^^„ ^®«efif^gP3 5 2 5;^^^>©ffliJtt, SWll'J 

wsLm^^^md^. mwj^^^ y^ti^»xWM.\i!,ti u 

7?<1:V^ Z.Z.X. nyj^V-^ 3 5 2 1 1 il^ffiSPS 5 
2 1 2 $r#tf^ffi«&^aiSP*^:Si:«^#IS2:^b, 
SC^«!PSP3 529^;;<^'; 35210 S:#t?SJc^ 

30 [0 2 12] ^k\z. y-ai^jiit-y^no^mt Lxy 

3i-Y;i/-fe-7$!fW*^fet>. fffSHFi^S 5 2 14 tm 

im^3 5 2 1 3 ms^mms 5213 

f «?)<iD^ffi*^|g3 5 2 1 6 i:, ^/\':t^;brtCDx^ F 

Ui':^l^icB3in"r«fe*«^>vf, Va®ii®ffpSP3 5 

2 6, 3 5 2 7, 3 5 2 8 i:. ^[llgg^®liag«l±$: 

M^fiILTV^-i>la^lSS&m^^gP3 521 5(cAi7;^ttTv\ 

40 [0213], ^miJ^mS 5 1 2 6 tt, 

-:3?^:7^t:-7i7^-^fiSc$tVTV>§ai:^jgP3 5 2 1 71C 

■ Mi^xmM^j^wm^^'t^tz.isb(Dmf^&.x&''j^ ^ 

WM-i^icjS DT:;?> bf-:35j 3 5 8 3 ^ b < tt'f ^t^^ir-iJr 
SP3 5 6 2<D^^n^. mz. +Vf®mP3 5 2 
6. -VmMP3 5 2 7, VaffJ1^P3 5 2 8 ti, m 
MM\i3 5 2 1 3;*^iC7XS#(Cf£i:DT, ^^OHIiOfl: 

3 5 2 1 3*^&<7>fi-^tCj:oTVl Ya<D^mE.<OiJ 
50 ntC J; y , ^ft-tffl!f F v-f ^N' 3 5 2 4 :^5tfl-mi 
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F^-f A3 5 2 3 i:MLr(Dm^9&<7>m^. 

1 f ^iJcffimSK I e S:«JM-r S 3 i: *^tl ^ § o 

[0 2 14] i|gK«aKaP3 5 2 5tt. ^HISS^!^^ 
©^^©ftStC, ^«-^K^-f>''?3 5 2 4,^ 
'fi^MK^W'^^S 5 2 3 CDia&llISSa^O)«^®BE®fflP 

:*0®ffJ#^3 5 2 1 3 *^&^D^J^^C ioTtt, m 

[0 2 15] ^m^cDmmiicts^^'c. ms-^x- 
[0 2 16] ffl:^i^jpgP3 5 2 9 li, mmmmn'^ 

g|53 5 2 5;b^&m;^J$ny^@^«-^5:^^'J 3 5 2 1 0 

u^'it^h bTA:fJ$tifeDsl~Dsl4cz>M®a}:*2:M 
^CD^J-f 5:yi^T?A/D^LT;)t^U 3 5 2 1 0{C# 

giiti^ 3<©^^V 3 5 2 1 OlCS^iitHf^gilbT 

Dsi~Dsi4(Z)n>r-i/3>{c:Mi^i:bfeAffiM^i* 
^oT, :pI^'J 35210 ti, Mx-JiSSBS^&fiS 

^(D^=tvmmi^ m^immBi^3 5 2 1 4i}^imm 

[0 2 17] >l^U 3 5 2 1 0{cSJ:m'tffg5:»giiti'^ 

-f 5 ycru vxiiL ^ffi^3 5 2 1 2*^e>®##&«^c 

9mKijm^^^^x(DA/'D^-k'^o cfc v^ 

D^^O';<=EU 3 5 2 1 O^CDS^ii^&^ToTtiJ: 

[0 2 18] mmwm.im(o^y-'-^\^-'^ 3 5 

2 1 lT1i, «®«^ilISSP3 5 2 5j&^e>(DTf-ni''65 

VthJeU:=fe b< tjyjtT®Sffitc# UT n KJ^cff-t 
(M^tfTTL fC^L^ffigpS 5 2 1 2tCA 

:/JLTV^^o r2>Al/-^3 52 1 l©Vth©IS^l*?f- 

^■r5Z:i:t>BrigT'fe-5. X> nVAP-^ 3 5 2 1 1 
ii, «[Sll^5A(Di|6*f-fl^it^mgP3 5 2 1 2\Z7^ 

[0 2 1 9] ^fflSPS 5 2 1 2ti, 3>A'l^-i5f 3 5 2 
1 l;bNe>0!>#-§-S:S{C, ^®^Mmfimil3 4 17® 
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[0 2 2 0] 03 GXii. MMVr^^M<Dm^9&W 

3 4 1 7<z)ai:^jmfia®^m©^-fb&. mm(DmticM 

LTa^U 3EtC=r>Alx-^f3 5 2 1 1T'^S^^T^^ 

'ff#il55c«$:^-rSfc«?><Z>fi-f-^-f^>'J'*S:S 1. S 
2T'3^LTV^^, ■ 

10 [022 1] ^t^;i/i^T-iJc«*"^-r€>tfr5'Bi: LX 
<Dmm±itm^^'mi-^ z. t ti^-^mx':^^ n stir 

[0 2 2 2] SU:CD#*MHt:\ mfiaCD^^lC, 
20 1 2|^l?^>y^!HlS&$:ISt-t, ^^yf^^'n^y^iibTnv 

- ^3 4 1 7 (DmmwMiz^^x^izm±i^xvth^:A 
[0 2 2 3] msmait^ ±Mico^^m^mzmit 

■ [0 2 2 4] ti£oT, 

i£#®*®MS«@3 4 1 7©mfi:;^)'^Vth$:Mx.T^^* 

bT. mwm&oymtm^^zbox^-t^^izit. 

[0 2 2 5] m:®«}C. SM^^mST'ti, ^® 

^rStCLTSfc^^^^fi'^TiSU. *^ffia5 3 5 2 1 2 

It. imj^xomm^^t^m^m^s 5 2 9 

i-f ;b-fe-7f!jmPf*F®¥fMIl]S&3 5 2 14 {Cffi:^7UT 
[0 2 2 6] ^^tC, y^^-iJl^^-yU^Xit. mS^/-^:^ 

50 ;i/0!) 7 - 7 ;t i?)tc, ^^SP 3521 
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2i:>t^U 3 5 2 1 0Jb^e>O«^§:g^tSt^^iI«tH^S&3 
5 2 14 HiimBms 5 2 13 il§:#;tT^^S. Z.<DPi 
^m^3 5 2 14 THi. ^ttigPS 5 2 1 2 A^e)A*S^^ 
fc:Scmei^#^A'*>'H^®>^'t'J 3 5 2 1 0®ff#^ 

liipJ®lIS&3 5 2 14 p^®i/->r>-9-lCt«eoT^Stv 

S„ Z1Z:T\ *!f^IlIS&3 5 2 1 4tti'-'^r>Xf!lS^^ 

tciss u miasss 5 2 14 t^mms 5 2 1 3 i: 10 



[0227] 037 li, 2[£|life«)?^filT'fflV^fc73l-f 

[0 2 2 8] S-rT-T^^^z-^S 1 0 ItCfeV^T. ^ffi«[53 
5 2 1 2^t>';i^U 3 5 2 1 0 A^e>G>ft-^fCj: ^ 

[0 2 2 9] 2^|IJS®?^FJ7THi, ^l>'-^;i/S:3o® 
=t-F (MODE) iZ-^U 

fj-&(Z)«t^^?-po 3UVlODE2tt, ifjKE<Z)fe^^)-&5:^T 
*;H^CDMmmcJ:oT^fe^$)ru MODE 1-3 *T' 

a:,iy-fryy.(Dfp-T:MODE i , 2 

^® IC^* LT, MO D E 3 T-tt^SWJA^V ^ 

[0 2 3 0] mz. ^^nfcS/->5rvxK:/SDfe:7a 
-SrlS^-rs. *-r7.7^«i'^S10 3THi, W^-'ir 

-^tcii>5,^>y:^S 1 0 9^ MODE 1, 2®#^tc{d; 
7.-5"'y7'S 1 0 4}C#S. ^LT:^7^«yr^S 1 0 4T* 
{±. MODEi, 2(Di/->5r>::^.i:L/T^®*?r:«)¥!f:S 

[0 2 3 1] •T.'rVZf?* 1 0 5^CfeV^T^i^ 

tCa^UfcJ:e)lC, SfS^5^^3 8 6 1 ®tu®(D;t 
-i^^ffl-f ^e^-^r-^ 3 5 6 2tc^U;feO. '^'P^-^oy 
T^f-* 3 5 6 3 S:|gt:rT^ «y-fe-i;$:f§^SltTt^J: 

^j>j--^ 3 5 6 2^7.t"-:^r3 5 6 ZiS^h\t^ ^&?)^ 
^^g®^>5^:^->XS:{S1-#f-l>^-'J^ 3mODE 

T^iV^ ZIZ:-^, ;l^y-k-i>'M'f 3 5 6 2 
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■BiXf-y^'d-fi^ 5 6 3 3&<W^^^^?:^l^"^''''^» 
fMC, T^-T^^y^'S 1 0 STHi, MODE 2&^-rS*^ 
^?!)^®¥te3b^fc*l- MO D E 1 G)#^tcii7 3i>f ;iyfe 

[0 2 3 2] MODE 2®#^(Ctt;?.^>y T'S 1 0 7<Z) 
suns. iicmiCj:SiSHJi>W«/llIS&^-?:-<^«^^S 

7ic-r^o '^^e>cDf[lWtt, ^as»sP3 5 2 1 3>?)^g 
um^maigps 521 5®ffi:^j®?5Sffl5:®:^'^^i^fe 

20 WJT&'^lgilTfc^, 

[0 2 3 3] X MODE3 7b^^$4Tfe»#(Cti, 

5^>i;ys 1 0 3;ii^e.X7^>y:/S 1 0 gicii^i^ IgU^ife 

T'ia6ilIi^®«2!S§t53 5 2 1 5 hVf, Va®m:*fl(» 
g|53 5 2 6, 3 5 2 7, 3 5 2 8 (Z)#'^*';7r:7StlSo - 
. [0 2 3 4] Rh. JifB®#»gP{CJ:oT, 

tiTfeu, scm®^ffi^c^3v^T^i03 6-e^Lfe^ffi^ 

TOMODE^ltO^M^QSItL'T, mtf^ 

S^-Sv^i;^^MS4^■rMODE 3 -etvtc 

^c^OTj^^b'-^J-^J^iV^m^^feiftiMODE 2;?)^|S^$n, 
5gtc^ffimfitt®3 4 1 7®m'Sm^>*":VthJt^T^Vth 

40 V^Sa^J&t'tt, MODE l*^iS^$4x-2>= 

[0 2 3 5] [HSg©?^ffi>8] ?^fC. *fg0^(Z)^O?^ 
®8^C^^^TSi^•r•5. 2^:|©gOJ^M8T-ti, 

®^®«^M^SP (^Smfi^i^) 
50 [023 6] 8 THi, 7 TSi^ 
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m^jMmit^^t^, S3 eizmww.uwMs 417© 

^B^fiii^asS 5 2 5 SriiU tSCm^S^W^S 5 2 
9(Cj:oT^^U 3 5 2 1 OfC«^iX*tlSo :i®;>t^ 
U 3 5 2 1 0^(D»giA^5^:&i5SfCOVNT«^G)?^fii7 

[0 2 3 7] -f-CDfe«?), ^St'N*:^;H^<7)S:SJC*ft--g>Ji 
ifi!l$:^Te)fe*?)(-tt^ S3 5t?®f!igiaS&3 5 2 1 4:&^e. 
^^U 3 5 2 1 0^cT^'•fe:^bT;i^Ul^^cSSii^^^ 
;(,>v;jf.t-<-t-53fe«)2ocJD«^®€ffia, b&MlCil 
. fj^lll?&3 5 2 1 4RXJ^:^=EV 3 5 2 1 

[0 2 3 8] Mx.liM3 ST-ti. 1 l^iSVf^WB. 

a, ba>«fi*l±Vtl, Vtl* fC^i^-rS. ?^fcmfe«> 20 

^faS:^bfc«&tC^JT 2 {cS3W5«^Vt2, Vt 

Vt3, Vt3' *LT> 3ne>^^^, 
^6,*lfemfi*©^^fcS:ATl, AT2lCfeJ:)-^Sfi2*® 
MbAVl, A VI', AV2, AV2'©^ai^^T-5= M 

[0 2 3 9] iiHl^im^3 5 2 14m. _hia»ffi$4x7t 

<13 4 1 7&-(f®&m&S 5 2 5;^>e>^'5mfiiftlI^IS 
Mmc«lllii&3 5 2 1 425:tJf^^U 3 5 2 1 OA^e>^ 

[0 2 4 0] 03 eooM-eS^lf, AVI, AV2<Z)m{£ 40 
■ Vr , A V2' CDm^(!!)^fb(Dfi^«K^MtC*f bT/jNS 

fefetCAVl, AV2©m{£0D^-fb{CM1--57ai'f;b-fe- 
[0 2 4 1] #^iai^3 5 2 14A^e.;i=EU3 52 1 0 
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[0 2 4 2] H^c, %ii(D:Bi&iii^r^m&m:&^3 5 
2 5j!)^e)^mfi:®iS6j^^tS:Mv^s:&i£*^fe5. 

■^iZ\i. ^^U 3 5 2 1 0:*^e>©f5«*5l''Jl*^ft)-r. ^ 
ffimfi?g^mg|5®=i>A'l^-^ 3 5 2 1 1 il^ffigPS 5 2 

1 2tCj:oT^$tt^. ^mA^-rSfefttCn^ . 

5 2 1 lli^t»i/7rT>:?'ill^"Cffl'''^ ^ffi 

gps 5 2 1 2-e},%M^imir^r^^iz. m&M(D^m 

1, AV2&m&M^3 5 2 1 4tcai:5f 

\m3 5 2 1 41:lToTVN5^!0«tg5:^fflgP3 5 2 1 
2T■^T^).I:tT^r|gi:brv^5„ ^fflgPS 5 2 14©!^ 

A/D^ilimi^il C P U^?^^!!®^^2:ffiV^TtToT 
%j:v\ 30»^fctt, ayAU--^ 35211 ii^ffi 
g|J3 5 2 1 2 7b^e>«fi:^-fb^^ai#m*^^Stl, 3® 

«ffi^fb*^ffi#^il^MlHli^3 5 2 1 4*>e>ijC®^M 
[0 2 4 3] mz. EI3 9 lZ:^m^ffMM8X'm^^t:^y 

[0 2 4 4] z:®:73i-f;i/-fe-:7tc#^^Mi;S:tLT_h 
^«fiia®AVi, AYZoMitizMvr. ^mm^s 5 

2i4Tid:, s-r-^^mffio^-fbj^^avN^jfeMas:®^ 
■fssm'&^'^&^t.m^i^ i^T-v-y'si 11), n— tf 

afJMPS 5 2 13 i:^#m3 5 2 1 6 ^m.LXWo 
*l,-5.(;<.5^^y^S 113). 33Ti±, ^QSIfJW^iJS 5 

2 1 3^tmSlHli^3 5 2 1 AiS^^^^^^'kW^-t 

So 

[0 2 4 5] ^P)-l±.5f%^tcgSUTli:, m7&<^^.om 

mt.nmz. ^(DrnMAzm-^^^xmsMi^^n^t^xis 
■u U7^>y7'si 12), m^i±fB©^J"^?v^x^i^ 5^ 

[0 2 4 6] mz. ipMllIi^3 5 2 1 4Ji, ^^N"*;!/ 

(;j^5^>yysi 14) , ^©MODE^li. ±IB® 
»^{Ctj:Sicm;^^®gS5iS«>^i'^:ii;*'^6>^ MODE 2 
^VHiMODE3 0DVN-r*V35)>*^ig3t$n-5o ^LT^ 

©m^. 7 h mmz. ^wsmmp^^z^^ n i^- 

^3 5 2 1 li::^mg[53 5 2 1 2tCj:oT^$n, ^ 
^-fi-f-A^aSEI^S 5 2 1 4K:A*$*T'S''5:'^'^^-< 

;^©?^®7(D>'3i'f;i/-fe-7^'->r>:^(D^-T->;':/S l 
0 5®i3^6>-a:li, WC;i.5^>v:^S 1 1 3-^^SnT 

[0 24 7]?;>jfC, 03 6®mfiib®^tCAVr , AV 

2'oD^tc, ^g^N't^;n^®a®m^M;^3 4 1 7 
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is^$ns7ji'i';i/-fe-7©MODE$:i ii-rs C:^'? 

«yyS 1 1 9) . ^Oym^lZlii. rL— !f/\©fe^e>-ltH 

■5^^V7'S 1 2 0, S 1 2 1) , 
[0 2 4 8] 2^|yg©?^^.8Ti±, |uxE©ia6©Jgffi7 

XOyimSilhX. MODE 2^VHiMODE3®7ai>f 

E2, MODESj&^^^tlfe^©^ Ut^'V^SI 
16, S 1 1 7, S 1 1 8) li. mvK(Dm^0>mW.7 H 

[0 24 9] tfX0D33^e>i±tCggLTli, ^ 

i5ffi(cie*:re>nfe-Y:^s^'^-t5f 3 s a 2^xtf-;t;3 5 
6 3tcm:^JbTtj±VN„ 

[0 2 5 0] £U:<Z)<fc-?f-^ 8 WSi 

[0 2 5 1] 2^^®?^ffi>8T4±, 

itm-^ ^WMo^^^ ^mm \^x^^^t>\ mw<z lt ^ > 

3 5 2 1 1 il^ffigPS 5 2 1 Zm^-^i^f-^^ 
X.«il^ffi3 5 2 1 2*^6>mIlIi^3 5 2 1 4{C'(1#& 

ai:f3LT^JSIllS&3 5' 2 iAimM(D^&-k=s^mt^^ 
o\,z-t^z.t.^X^^. zio^tcti, rz^/N'U'-^S 
5 2 11 t^SP3 5 2 12 

z.(Dim^'^t.^i&mm 521 4Jt»^e>iJ[@^^af# 

[0 2 5 2] Z.i\,^mi&OyBm.l , 8t.%K^yi/^- 
3 5 6 2fCHUTt±> UL— tfJC^l'i/-fe-i>"&^-t-5 

L E D®,#^T5:#ei z.t.xmmM^ni^-^ 

T=foJ:V\ XXt:'-:^3 5 6 3*^e50ffi:^lCi3VNT*E^ 
^^{c»^We=b J: < . =L-^\z^mMx-s>^ Z. 

[0 2 5 3] 3€(C, ^Wmm.Wi 4 1 7 tt. ^ 

mkVL^r)\iz\-i^<omcM\^x%iiy<\ XiSSlcgiL 

X ^M^m?&^\ZM^ LT <fc V ^. 
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[0 2 5 4] ±j^\^t=.i?^^(mmsDW^^^M.\zi. 

[0 2 5 5] _hfB#a$:fflV>TrL— !f (rT'^b'- 

10 Z.il^^\^tz^ 

[0 2 5 6] -^-niCiU. A':?^;i/%L<l*n.-if^©« 

[0 2 5 7] <v;i/^S-?aScDiSt:5^£><:J:fc, J:Jg£b 
[0 2 5 8] ;t;eu ^®®®*'^::^^<TbA^tj^^ 

40 ^ZX\ ^?:mi^<DmM(D^^-<:^J^ylO liZ:jS^'^X 

'Bmmcim'i'iz^^^xm^mfj^mmt.^ii^mM-t 

So 

[0 2 59] ms^^Ms,m^(Dtm^j^m^w^i:i 

[0 2 6 0] (5p^(D^®'f^^Srai^-?-) ^TS^ 

50 iz. s^&amm&smkmm^Mi-m^t^iz-o 
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v^•rl5i^■t•5o 

[0 2 6 1] 01 QKi^t(D\t. m^(Dmm&Mm&: 

11(b) T'S>S. 
[0 2 6 2] 1 0 1 HiS®> 1102i:110 

3 ittmj-wm. 110 4 {i^a-aiB^ no stiaim 

1 0 1 1 ilLTtJ, Mxtf. 

S i 02S:*mi:-r-5i!i^®5:«liL'fc^-. ^if^SrM 
[0 2 6 3] S*gl 0 1 i±fc^^i;¥^T{c# 

\ajiyxm.i-)i>nt=.m^WMi io2i:iio3i±, 

i, Cr, Au, Mo, W, Pt, Ti, Cu, Pd, 
^lil n203-Sn02&ttD*bi:-r§^®E'fb#». ^ 

m^x^^i)\ "ttum^-w^ (m^i^m^) 

[0264] ^^-mg 1102^:1103 commit. S 

e.gSCSV'f ^u^-^i 6 jg^ ^tfcffi SraA/T- 

(r ^©«girv-^' ^7 □ ^ - j: y iSci-^-f P >^ - 

[0 2 6 5] ^r^. mmmmi 1 0 4(Dm^tzit. u 

m^(Dmi^^m'SLxmw.^iir^Mm:^\ mmm^j- 
[0 2 6 6] ^^^cM^^fe^®■^®!iS#{i. m^y 

-A3b^e>2 0 o:4->^'*;^ hn-A©^®=&®-efe'S><. 

^mLxmM^^n^o wt>. mf-WMi 10 zmt 
110 3 iim^mz^0izmtM-t^(Dizim^^^ ^ . 
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s*v 4»"e=foif * 1 optv^'*::^ h ^-A*^e> 5 

0 oyi-yify^hn-2>,(Df^x&^, 

• [0 2 6 7] 4^. ig5S-?K$:?Pfi£t-S®tcMv^^)ti,e) 
^ifmtbXli. Pd, Pt, Ru. Ag, A 

u, Ti, In, Cu, Cr, Fe, Zn. S n, T 
a, W, Pb, fji}^^[t\^ibilir:b±m'P. PdO, .S 
n02, In203, P b O, S b203, ^feil'SrtiDtoi: 
ir^mt^'P. HfB2, ZrB2, L a B6, CeBS, 
YB4, GdB4, /3:i£i:{ti:^S)tir6mi\:m^> Ti 
C. ZrC, HfC, TaC, SiC, WG, fj^i^^h 
li»il1:SMb#J^, TIN, ZrN, HfN, 
itl^ibft^mm^^ Si, Ge, ^ifSrliDtoilt- 

[0 2 6 8] pj.±M^t^^oiz. mmimmi 1 0 4 & 
[0 2 6 9] ^«'ffi^Mi 1 0 4 tm^nmi 1 

0 2feJ;t>*l 1 0 3 tti, mmnzMMiz^^i^^cD 
iloTt^S. ^CDM^y^&ti, 019 (a) C0WC33V^ 

[0 2 7 0] m^-MfflgPl 1 0 5l±, Wtt^ 

1 1 0 4®-^fcj^^^n;tm^^^oDSP^J-T-feU, tt^ 

^■is:ffigi5(Dfizg^?^ i:m^:^^-^iEmi>zmB-t^<^\tm 

[0 2 7 1] ^^1 1 1 3«, j^%L<ti^ 

^t-^^')^^^mmx\ «^i&mgpi 1 0 5fej:t>'^© 
ism^mmi^x^^^. mmi 1 1 3^, 

^^^!^^tc, ms.ir^m^sm^t(D^ir^yz:iHz^ 

[0 2 7 2] ^1 1 1 3tt, #|gB^^*^-7T-f # 

U < tt^®?i-^T«> y , M^tt 5 0 0 h a 

-A] PXf tir^t}\ 300 [:4->yxhn-A] ^^T 
ft^(D:^-MiZtg'±l^^\ ^<s^i3. m^oMmi 113© 

'tsM.'pmk^mmzmB-t^oitmsi^^r-i^^ a 1 9 

^VxTti^^tCg^L^ ¥S0 ®19 

(a) ) ^CfeV^T^i, ^111 3 ©-gPS:I^Lfe^ 
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[0 2 7 3] JfiLh. ^*bV^^-f-(Z>a^^§:KE^fe 

[0 2 7 4] apt., ^10 11 Kitm^'^^^M 
1102i:1103 tCtiN i ^$:fflVN 

fe, ^-T-m^ojP^ d « 1 0 0 0 L^y-^'p. h n- 
[0 2.7 5] SS)ISdPK®±il*mi:l<TP<i=foL<t±P 

-A]., (iWtilOG [V'fi'D;^-^] ilbfe. 10 

[0 2 7 6] mz. tmtj^^m^<mm^mmm.mm^ 

[0 2 7 7] 02 0 (a) ~ (e) It, 

[0 2 7 8] (1) *-r, 02 0 (a) (Ca^i" i e> tc. 
^1 0 1 l±lcm?-Wl 1 0 2i3J:yfl 1 0 3&?^ 

[0 2 7 9] 1 0 2, 1 1 03^:0^ 

■rstCfefeoTli, Oil Srgm IfcK 20 

^WM (1102^1103) iim^t^o 
[0 2 8 0] (2) 02 0 (b) IZ^-tJ^OiZ, 

mm^mmi 104 ^^^-t^, 

[0 2 8 1] ZL(Dmm;\mmi 1 0 4 S:?^fig1-S{Cg>fe 
oTtt, ^-fig2 0 (a) (D^IO lUzmm^JK^ 30 

[0 2 8 2] 40 

[0 2 8 3] (3) 02 0 (c) IZ^irj^olC, 

y^-s.y'^'mwmi 1 io*^e>m?-SMi i0 2i:i 
i 0 3 (D?Sizms:o)W± ^ Win u ®^ :t - § ^''^a 
serfi^o T. m^ma^m 1 1 o 5 $:?^-r 

[0 2 8 4] yVms^tit. Mx-tiSfcE^ 

i^-e-f^e>nfe^«ffi^i 1 0 4{cje^$:^for. -e® 
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o(j>\zwmm^\zmt\.rz.u^ 1 

0 5) ^cfev^T^i. mw<zm^rji^-fm^^^xy<^ 
■5. m-y-MtiiSPi 1 0 sA^jgfigs^vstuiiif^-r 

-5 ?^^$4x7^i^li^mM ll02i:ll03©|SI 

[0 2 8 5] z.oy^iJTm^j^^Mh<WLm-r^tii^ 

\z. 02 itc. 7^-$>yffl®ii 1 1 oti^^m\iir 

i^aft b < , :$im&cDmm(Dm^izimmiZ7!<:hr^^t> 

f MMf^^L.^-. -m-^^ScffiSPl 1 0 5©?^^ 
ggftl 1 1 IT'ftailL/feo 

[0 2 8 6] 2^||S6^^)?^®^cfev^•r^du Mx-ti 1 oov 

iSyVbXifiiT 1 1 [5 Vm , /VVxmmT 2^10 

Ls.vm imm'vpftii/viT.zitizo. i 

[V] -fo^Lfc, -ebT, =:ftMS:5/NVl/>«.TO-r 
S ;fe:UftC 1 IBCDfJ y T\ ^- P m $:^f A Lfc. 
:? ;r - ^ > ^'^izMMM^Ri^-t^tti^f^^^J^ o iz, 
=E-^>'\Vl/;:i.®@EVpm«0. 1 [V] izm^ht^, 
-g- fC, ^^-SIS 1 1 0 2 1 1 03 ©P^CD«^^*^ 
1X1 0©6^ [Q] tCJfcofcm gp-fe^-^/NVl/X 
Si*D^'tc«!fLft 1 111 T:-B•^«!l$^^«'«^fu;^)■^ i x i oo 

-^-ii-y^im LA'] iikriziji^^fdm^xu 

[0 2 8 7] J:fB©:&^t±, 2|s:|ag®?^#>CD^M 

[0 2 8 8] (4) mz. 02 0 (d) tCTTct-J: e){C, 
Jg-ffi-fbMliail 1 1 2;*^&«^®@1 102^11103 

[0 2 8 9] :i(Dmmm.-immtit. mM,yyf-^y 
if^izj:^mm^nrzmj-Miiim i o 5fc®i:<z)^ 
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NOTICES * 

apan Patent Office is not responsible for any 
amages caused by the use of this translation- 

. This document has been translated by computer.So the translation may not reflect the original precisely. 
. **** shows the word which can not be translated. 
.In the drawings, any words are not translated. 



LAIMS . . . : 

5l^^l]''lmage display equipment characterized by having a display panel and a detection means to detect the state of 
le aforementioned display panel, and controlling image display equipment accordmg to the state of the 

forementioned display panel. ^ . , • j?*t. * * ^♦v 

:iaim 2] It is image display equipment according to claim 1 characterized by perfonmng detection of the state ot the 
forementioned display panel electrically. r-^v*.*.? 
"laim 3] It is image display equipment according to claim 1 or 2 characterized by performmg detection of the state of 
le aforementioned display panel by detecting the current which flows in the aforementioned display p^el. 
:iaim 4] It is image display equipment given in the claim 1 characterized by perfomung detection of the state ot the 
forementioned display panel by detecting the current which flows through the electrode prepared m the 
forementioned display panel, or any 1 term of 3. , , , i. ..u i 4. 

^aim 5] It is image display equipment given in the claim 1 which the aforementioned display panel has the electron 
3urce and the accelerating electrode which accelerates the electron outputted from this electron source, and is 
aaracterized by the aforementioned detection means detecting the current which flows to the aforementioned 

r any 1 term of 4. . ^-.^i. 4. * *-*u 

:iaim 6] It is image display equipment given in the claim 1 characterized by performmg detection of the state of the 
forementioned display panel by measuring the current which flows in two or more parts of the aforementioned display 

anel, or any 1 term of 5. . , ■ , x. - uu i +^ 

:iaim 7] The aforementioned display panel is image display equipment given m the claim 1 which has an electron 
jurce and two or more accelerating electrodes which accelerate the electron outputted from this electron source, and is 
aaracterized by the aforementioned detection means detecting separately the current which flows to two or more 
forementioned accelerating electrodes, or any 1 term of 6. ,1,1,1,^ 
:iaim 8] It is image display equipment given in the claim 1 which the aforementioned display panel has the electron 
jurce and the accelerating electrode which accelerates the electron outputted from this electron source, and is 
laracterized by the aforementioned detection means detecting the current which flows the current path between the 
forementioned electron source and the aforementioned accelerating electrode, or any 1 term of 7. 
:iaim 9] It is image display equipment given in the claim I which the aforementioned display panel has the electron 
jurce and the accelerating electrode which accelerates the electron outputted from this electron source m a claim 1 or 
ither of 8, and is characterized by the aforementioned detection means detecting the current which flows the spacer 
stween the aforementioned electron source and the aforementioned accelerating electrode, or any 1 term of 8. 
7) aim 10] The aforementioned detection means is image display equipment ^ven in the claim 1 characterized by 
electing the current which flows for the current path estabUshed outside the image display 'field in the aforementioned 
isplay panel, or any 1 term of 9. - j j- 1 1 

Zlaka 1 1] It is image display equipment given in the claim 1 characterized by for the aforementioned display panel 
aving the electron source and this electron source having the electron emission element which emits the electron for 
isplaying a picture, and the electron emission element prepared in order to detect the state of the aforementioned 

isplay panel, or any 1 term of 10. , . , , • j v u • 

Illaim 12] The aforementioned display panel is image display equipment given m the claun 1 characterized by havmg 
le electron source, the accelerating electrode which accelerates the electron outputted from this electron source, and 
le electrode for electron captures prepared in order to detect the state of the aforementioned display panel, or any 1 

^Sim 13] It is image display equipment given in the claim 1 characterized by for the aforementioned display panel 
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aving the electron source, the accelerating electrode which accelerates the electron outputted from this electron 
)tirce, and the electrode for electron captures prepared in order to detect the state of the aforementioned display panel, 
id the aforementioned electron source having the electron emission element which outputs an electron to the 
forementioned electrode for electron captures, or any 1 term of 12. 

:iaim 14] The aforementioned detection means is image display equipment according to claim 1 characterized by 
^tecting the potential of the aforementioned display panel and detecting the state of the aforementioned display panel. 
;^laim 15] The aforementioned detection means is image display equipment according to claim 1 characterized by 
5tecting the potential of the electrode prepared in the aforementioned display panel, and detecting the state of the 
brementioned display panel. 

:;iaim 16] The aforementioned display panel is image display equipment according to claim 1 which has the electron 
nission element and is characterized by for the aforementioned detection means detecting the potential of the 
ectrode isolated electrically [ the aforementioned electron emission element ], and detecting the state of the 
brementioned display panel. 

:iaim 17] It is image display equipment according to claim 1 which the aforementioned display panel has the electron 
)iirce which outputs ah electron, and is characterized by for the aforementioned detection means detecting the 
)tential of the electrode prepared in this electron source, and detecting the state of the aforementioned display panel.. 
:iaim 18] It is image display equipment given in the claim 1 characterized by for the aforementioned display panel 
iving the electron source which outputs an electron, and performing detection of the state of the aforementioned 
splay panel in the period when discharge of the electron from the aforementioned electron source is not performed, or 
ly 1 term of 17. 

:iaim 19] It is image display equipment given in the claim 1 characterized by the aforementioned display panel having 
e electron source which has two or more electron emission elements, and this electron source outputting an electron 
r the electron emission element as which it is chosen of two or more aforementioned electron emission elements from 
Lch electron emission element with a change one by one, and performiag detection of the state of the aforementioned 
splay panel when changing the aforementioned electron emission element by which selection is carried out, or any 1 
rmoflS. 

:iaim 20] The aforementioned detection means is image display equipment given in the claim 1 characterized by 
stecting the electric discharge in the aforementioned display panel, or any 1 term of 19, 

:iaim 21] The aforementioned detection means is image display equipment given in the claim 1 characterized by 
jtecting the state in connection with the electric discharge in the aforementioned display panel, or any 1 term of 20. 
:iaim 22] The aforementioned detection means is image display equipment given in the claim 1 characterized by 
jtecting the state in connection with the power consumption in the aforementioned display panel, or any 1 term of 19. 
:iaim 23] The aforementioned detection means is image display equipment given in the claim 1 characterized by 
:tecting the change state of the state of the aforementioned display panel, or any 1 term of 22. 

!laim 24] Image display equipment given in the claim 1 characterized by having ftirther a storage means to memorize 
e information which the aforementioned detection means detected, or any 1 term of 23. 

;iaim 25] The aforementioned storage means is image display equipment according to claim 24 characterized by 
emorizing tiie information in coimection with the number of times of the abnormalities in the aforementioned display 
nel. 

:iaim 26] The aforementioned storage means is image display equipment according to claim 24 or 25 characterized by 
smorizing the information in connection with the generating position of the abnormaUties in the aforementioned 
splay panel. 

!laim 27] The aforementioned storage means is image display equipment given in the claim 24 characterized by • 
smorizing the information in coimection with both the generating time of abnormalities, end time or generating time 
the aforementioned display panel, and end time, or any 1 term of 26. 

:iaim 28] Control of the image display equipment according to the state of the aforementioned display panel is image 
splay equipment given in the claim 1 characterized by including transfer of the information by the means of 
mmunication of information, or any 1 term of 27. 

Haim 29] Control of the image display equipment according to the state of the aforementioned display panel is image 
splay equipment given in the claim 1 characterized by including the control which transmits the information to which 
ntrol of the aforementioned image display equipment is urged to a communication-of-information-ed person, or any 
:ermof28, 

laim 30] Control of the aforementioned image display equipment according to the state of the aforementioned 
>play panel is image display equipment given in the claim 1 characterized by including control of the driver voltage 
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Fthfe aforementioned display panel, or any 1 term of 29. 

;^laim 31] It is image display equipment according to claim 30 which the aforementioned display panel has the 
.ectron source and the accelerating electrode which accelerates the electron which this electron source outputs, and is 
laracterized by the aforementioned voltage which carries out control being the voltage between the aforementioned 
ectron source and the aforementioned accelerating electrode. 

:iaim 32] It is image display equipment according to claim 30 which the aforementioned display panel has the 
ectron source which voltage is impressed and emits an electron, and is characterized by the aforementioned voltage 
hich carries out control being the voltage for emitting the aforementioned electron. 

;:iaim 33] It is image display equipment given in the claim 1 which the aforementioned display panel has an airtight 
)ntainer for keeping an internal pressure lower than a surrounding pressure, and is characterized by control of the 
brementioned image display equipment according to the state of the aforementioned display panel including the 
mtrol which raises the degree of vacuum in the aforementioned airtight container, or any 1 term of 32. 
;^laim 34] It is image display equipment given in the claim 1 which the aforementioned display panel has an airtight 
)ntainer for keeping an internal pressure lower than a surrounding pressure, and is characterized by control of the 
brementioned image display equipment according to the state of the aforementioned display panel including the 
)ntrol which raises the degree of vacuum in the airtight container concerned with the getter formed in the 
brementioned airtight container, or any 1 term of 33. . 

:iaim 35] Control of the aforementioned image display equipment according to the state of the aforementioned 
splay panel is image display eqxxipment given in the claim 1 characterized by including the control which improves 
e abnormal condition of the aforementioned display panel by the control concerned, or any 1 term of 34. 
:iaim 36] Control of the aforementioned image display equipment according to the state of the aforementioned 
splay panel is image display equipment given in the claim 1 characterized by being chosen from two or more control, 
* any 1 term of 35. 

:iaim 37] Control of the aforementioned image display equipment according to the state of the aforementioned 
splay panel is image display equipment given in the claim 1 characterized by being chosen from two or more control 
cording to the state of the aforementioned display panel, or any 1 term of 36. 

:iaim 38] The aforementioned display panel is image display equipment given in the claim 1 characterized by having 
e electron source and this electron source having two or more electron emission elements connected in the shape of a 
atrix with two or more 1st wiring and two or more 2nd wiring extended in the direction which intersects this -1st 
[ring, or any 1 term of 37. ^ - 

:iaim 39] It is image display equipment given in the claim 1 characterized by for the aforementioned display panel 
ving the electron source and this electron source having a cold cathode element, or any 1 term of 38. 
:iaim 40] The aforementioned display panel is image display equipment given in the claim 1 characterized by 
aintaining an kitemal pressure at the state where a degree of vacuum is high, from the 4th power [torr] of minus of 10 
len it is in the state which abnormalities have not generated, or any 1 term of 39. 

llaim 41] The aforementioned detection means is image display equipment given in the claim 1 characterized by 
tecting die state of the aforementioned display panel by un-destroying, or any 1 term of 40. 

laim 42] The TV apparatus characterized by being a TV apparatus, having a television signal input part, a display 
nel, and a detection means to detect the state of the aforementioned display panel, and controlling the aforementioned 
/ apparatus according to the state of the aforementioned display panel. 

laim 43] The computer display unit characterized by having the input section into which it is a computer display unit 
d the signal from a computer is inputted, a display panel, and a detection means to detect the state of the 
Drementioned display panel, and controlling the aforementioned display unit according to the state of the 
Drementioned display panel. 

:laim 44] The control method which is the control method of image display equipment of having a display panel, and 
characterized by controlling the aforementioned image display equipment according to the state where the state of 
2 aforementioned display panel was detected and this detected. 



ranslation done.] 
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NOTICES* 

apeui Patent Office is not responsible for any 
amages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
.**** shows the word which can not be translated, 
.In the drawings, any words are not translated. 



ETAILED DESCRIPTION 



)etailed Description of the Invention] 
»001] 

"he technical field to which invention belongs] this invention relates to the control method, TV apparatus, and 
)mputer display unit of the image display equipment which has a display panel, and the aforementioned equipment. 
>002] 

)escription of the Prior Art] From the former, two kinds, a hot cathode element and a cold cathode element, are 
lown as an electron emission element. Among these, the surface conduction type discharge element, the field 
nission type element (it is described as FE type below), the metal / insulating layer / metal-mold discharge element (it 
described as an MIM type below), etc. are known for the cold cathode element, for example. 
•003] as an FE type example - for example, W.P.Dyke & W. W.Dolan, "Field emission", Advance in Electron 
aysics, 8, and 89 (1956) - or C.A.Spindt, "Physical properties of thin-film field emission cathodes with molybdenium 
>nes", J.AppLPhys., 47, 5248, etc. are known (1976) 

004] As a surface conduction type discharge element, M.I.Elinson, Radio E-ng.Electron Phys., 10, 1290 (1965), and 
her examples mentioned later are known, for example. 

005] A surface conduction type discharge element uses the phenomenon which electron emission produces for the 
in film of the small area formed on the substrate by passing current in parallel with a film surface. Although Sn02 
in film by Elinson (Elinson) etc. was used as this surface conduction type discharge element, otherwise Thing 
r.Dittmer by Au thin fihn : "Thin Solid Fihns" and 9,3 17] (1972), What [ is depended on 203/Sn02 of In(s) thin 
m ] [M.Hartwell and C.G.Fonstad:"IEEE Trans.ED Conf.", 519] (1975) Others [/ thing [Axaki ** / by the carbon 
in film ]: A vacuum, the 26th volimie. No. 1, 22(1983)], etc. are reported. 

006] As a typical example of the element composition of these surface conduction type discharge elements, the plan 
'the element by the above-mentioned M.Hartwell and others is shown in drawing 27 . In this drawing, 3001 is a 
bstrate and 3004 is a conductive thin film which consists of a metallic oxide formed by the spatter. The conductive 
in film 3004 is formed in the flat-surface configuration of zygal like illustration. The electron emission section 3005 
formed by performing energization processing called below-mentioned energization foaming to this conductive thin 
m 3004. 0.5-1 [mm], and width of face W are set as 0. 1 [mm] for the interval L in drawing. 
007] It was common to have performed energization processing beforehand called energization foaming to the 
nductive thin fihn 3004 in these electron emission elements, and to have formed the electron emission section 3005 
nventionally. that is, with this energization foaming, impression energization of direct current voltage or ****** 
rried out very slowly, for example, the 1 [part for V/] grade, is carried out to the ends of the conductive thin film 
04, and the conductive thin film 3004 is destroyed, deformed or deteriorated locally ~ making - electric — high — it 
forming the electron emission section 3005 changed into the state [ **** ] In addition, this electron emission section 
05 is what the crack generated in a part of conductive thin film 3004, and an electron is emitted from near [ the ] a 
ick by impressing predetermined voltage to the ends of this electron emission section 3005. 

308] As a typical example of FE type element composition, the cross section of the element by the above-mentioned 
A.Spindt and others is shown in drawing 28 . In this drawing, 3010 is a substrate and, as for an emitter cone and 
13, the emitter wiring with which 3011 consists of an electrical conducting material, and 3012 are [ an insulating . 
/er and 3014 ] gate electrodes. This element makes field emission cause from the point of the emitter cone 3012 by 
pressing proper voltage between the emitter cone 3012 and the gate electrode 3014. 

309] Moreover, there is also an example which has arranged the emitter and the gate elecfrode to parallel not on a 
ninated structure like drawing 28 but on a substrate mostly with a substrate flat siirface as other FE type element 
mposition. 
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lOlO] Moreover, as an MEM type example, C.A.Mead, "Operation of tunnel-emission Devices", JAppLPhys., 32,646, 
c. are known, for example (1961). The typical example of MIM type element composition is shown in drawing 29 . It 
the upper electrode which the lower electrode which this drawing is a cross section, 3020 is a substrate in drawmg, 
id 3021 becomes from a metal, and 3022 become from a thin insvilating layer with a thickness of about lOOA, and 
)23 becomes from a metal with a thickness of about 80-300A. Electron emission is made to cause from the front face 
: the upper electi-ode 3023 in an MIM type by impressing proper voltage between the upper electirode 3023 and the 
•wer electrode 302 1 . 

•Oil] Smce an above-mentioned cold cathode element can obtain electron emission at low temperature as compared 
ith a hot cathode element, it does not need the heater for heating. Therefore, an element skaple [ structure ] and more 
itailed than a hot cathode element can be created. Moreover, even if it arranges many elements by high density on a 
ibstrate, it is hard to generate problems, such as a tiiennoftision of a substrate. Moreover, in order that a hot cathode 
ement may operate by heating of a heater, unlike a thing with a slow speed of response, in tiie case of a cold cathode 
ement, there is also an advantage that a speed of response is quick. For this reason, research for applying a cold 
ithode element has been done briskly. 

i012] For example, since structure is simple and manufacture is also easy structure also in a cold cathode element, 
ipecially a surface conduction type discharge element has the advantage which covers a large area and can form many 
ements. The method for arranging and driving many elements is stiidied so that it may be indicated in JP,64-3 1332,A 
/ the applicant for this patent there. 

'013] Moreover, about application of a surface conduction type discharge element, image formation equipments, such 
; image display equipment and image recording equipment, the source of an electric charge beam, etc. are stiidied, for 

:ample. , 
■014] The image display equipment used combining the surface conduction type discharge element and the 
aorescent substance which emits light by irradiation of an electron beam is studied as indicated especially as 
)phcation to image display equipment, for example in U.S. JP,5,066,883,B and JP,2-257551,A by the appUcant for 
is patent, or JP,4-28137,A. The property in which the image display equipment used combining these surface 
.nduction type discharge element and the fluorescent substance excelled the conventional image display equipment of 
her methods is expected. For example, even if it compares witii the liquid crystal display which has spread in recent 
;ars, it can be said that the pomt which does not need a back Ught since it is a spontaneous light type, and the angle of 
sibility are excellent in a latus point. ^ 
015] Moreover, the method of being able to stand in a line and driving much FE types is mdicated by U.S. 
',4,904,895,B by the applicant for this patent. Moreover, the monotonous type display reported by for example, 
Meyer is known as an example which apphed FE type to image display equipment. [- R.Meyer : "Recent 
svelopment on Microtips Display at LETI", Tech, Digest of 4tii Int. Vacuum Micro-electironics Conf., Nagahama, and 
).6-9] (1991) ~ the example which put much MIM types in order and was applied to image display equipment agam 
indicated by JP,3-55738,A for example, by these people 

016] . • , • , J- 

•roblem(s) to be Solved by tiie Invention] Invention-in-this-application persons have tried vanous matenal mcludmg 
hat was indicated on the above-mentioned conventional technology, the process, and the cold cathode element of 
ructure. Furthermore, it has inquired about the multi-election source which arranged many cold cathode elements, and 
e image display equipment which appUed this multi-election source to the row. Invention-in-this-appUcation persons 
ive tried the multi-election source by the electric wiring method shown in drawing 30 . That is, it is the multi-electron 
■urce which arranged many cold cathode elements two-dimensional, and wired in the shape of a matrix like 
ustiation of these elements. 

017] As for that 4001 indicated the cold catiiode element to be typically, and 4002, hne wiring and 4003 are tiam 
iring among drawing. The hne wiring 4002 and the tiain wiring 4003 are shown as wiring resistance 4004 and 4005 
drawing, although it has limited electric resistance in fact. The above wiring methods are called simple matrix 
iring. In addition, for convenience, although the matrix of 6x6 shows, the scale of a mafaix arranges only the element 
hich is sufficient for having not necessarily restiicted to this of course, for example, performing [ of illustration ] 
•-sired image display in the case of the multi-election source for image display equipments, and wires. 
018] In the miilti-election source which carried out simple matrix wiring of the cold cathode element, in order to 
ake a desired electron beam emit, a proper electrical signal is impressed to the hne wiring 4002 and the tiain wiring 
)03. For example, in order to drive the arbitiary cold cathode elements of one line in a matrix, tiie selection voltage Vs 
impressed to the line wiring 4002 of the hne to choose, and the non-choosing voltage Vns is simultaneously 
ipressed to the line wiring 4002 of a non-choosing hne. The driver voltage Ve for outputting an electron beam to the 
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ain wiring 4003 synchronising with this is impressed. If the voltage drop by the wiring resistance 4004 and 4005 is 
sregarded according to this method, the voltage of (Ve-Vs) will be impressed to the cold cathode element of the line 
. choose, and the voltage of (Ve-Vns) will be impressed to the cold cathode element of a non-choosing line. If driver 
jltage v'e which the electron beam of desired intensity should be outputted only from the cold cathode element of the 
ae which will be chosen if Ve, Vs, and Vns are made into the voltage of a proper size, and is different to each of train 
iring is impressed, the electron beam of intensity which is different frord each of the element of the line to choose 
lould be outputted. Moreover, if the length of time to impress driver voltage Ve is changed, the length of the time 
hen an electron beam is outputted must also be changeable. 

•019] Therefore, if the multi-electron source which carried out simple matrix wiring of the cold cathode element has 
irious application possibility, for example, the electrical signal according to image information is impressed suitably, 
can be suitably used as an electron source for image display equipments. 

•020] Drawing 3 1 is the perspective diagram showing an example of the display panel of flat-surface type image 
splay equipment which used the above-mentioned multi-electron source, in order to show the internal structure, cuts 
>me panels, and lacks and shows it. 

•021] In 3 115, a rear "plate and 3116 form the envelope (airtight container) for a side attachment wall and 3117 bemg 
ce plates, and maintaining the interior of a display panel to a vacuum by the rear plate 3 115, the side attachment wall 
1 1 6, and the face plate 3117 among drawing. 

'022] Although the substrate 3 1 1 1 is being fixed to the rear plate 3 1 1 5, on this substrate 3111, NxM mdividual 
•rmation of the cold cathode element 3 1 12 is carried out. N and M are two or more positive integers, and are suitably 
t up here according to die number of display pixels made into the purpose. Moreover, die cold catiiode element 3 11 2 
■an NxM individual is wired by die line wiring 3 1 13 of M, and the train wiring 3 1 14 of N as it is shown in drawing 
; . The portion constituted by tiiese substrates 3 111, the cold catiiode element 3 1 12, tiie line wiring 3 1 1 3, and tiie train 
[ring 3 1 14 is called multi-electron sovirce. Moreover, the insulating layer (un-illustrating) is formed among both 
iring, and tiie electric insulation is maintakied at tiie portion which flie line wiring 3 1 13 and the train wiring 3114 
tcrscct 3.t l6d.st 

023] The fluorescent screen 3118 which consists of a fluorescent substance is formed in the inferior surface of tongue 
•a face plate 3 1 17, and tiie fluorescent substance (refer to drawing 18 ) of red (R), green (G), and blue (B) in tiiree 
imary colors is distinguished by different color with. Moreover, the black conductor (1010 of drawing 18 ) is 
epared between each color fluorescent substance which makes a fluorescent screen 3118, and the metal back 3119 
ho consists of aluminum (aluminum) etc. is further formed in tiie field by tiie side of the rear plate 31 15 of a 
lorescent screen 3 1 1 8 . 

024] Terminals Dxl-DxM, Dyl-DyN, and Terminal Hv are terminals for connection of tiie airtight structure prepared 
order to connect electrically tiiis display panel and the drive circuit mentioned later. And each train wiring 3 1 14 of a 
ulti-electron source and Hv are respectively connected [ each of Dxl-DxM ] for each line wiring 31 13 of a multi- 
sctron source, and each of Dyl-DyN electrically witii ttie metal back 3119. 

025] Moreover, a means to prevent deformation of the rear plate 3115**** face plate 3 1 1 7 by the atmospheric 
essure difference of tiie interior and tiie exterior of an airtight container or destruction is needed as the interior of the 
lOve-mentioned airtight container is held at tiie vacuum about [ 10 ] tiie 6tii [ -] power [torr] and tiie screen product of 
lage display equipment becomes large. When it sees from across, preventiag destruction by tiiickening tiie rear plate 
j5 **** f^^g pia^^g 3117 i^Qj.Q not only increases the weight of image display equipment, but it will produce distortion 
id parallax of a picture. Therefore, in drawing 3 1 , the sti^cture base material (called a spacer or a rib) 3 120 for 
insisting of comparatively thin glass plates and supporting atmospheric pressure is formed. Thus, it is usually kept at 
bmillimeter one or several mm between tiie substrate 3111 in which tiie multi-electron source was formed, and tiie 
ce plate 3 1 1 7 in which tiie fluorescent screen 3118 was formed, and as mentioned above, the interior of an airtight . 
•ntainer is held at die high vacuum. 

026] In the image display equipment using the display panel explained above, if voltage is unpressed to each cold 
tiiode element 3112 tiuough tiie container outer edge children Dxl-DxM, and Dyl-DyN, an electron will be emitted 
3m each cold catiiode element 3 1 12. The high voltage of hundreds [V] or a number [KV] is impressed to tiie metal 
ck 3 119 through the container outer edge child Hv simultaneously witii it, tiie electron by which discharge was 
rried out [ above-mentioned ] is accelerated, and it is made to collide witii a face plate 3 1 17. By tiiis, tiie fluorescent 
bstance of each color of a fluorescent screen 3 1 18 is excited, light is emitted, and a color picture is displayed. 
027] By tiie way, since one side (upper surface) is joiaed by tiie metal back 3119 who impresses tiie high voltage and 
s uiferior-surface-of-tongue side is further installed on line wiring, in case the structure base material (spacer) 3120 
ives a display panel, tiie high voltage will be impressed to the upper surface of a spacer 3 120, and scaniung voltage 
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ill be impressed to the inferior surface of tongue of a spacer 3 120. 

)028] Mnrenver. in drawing 3 1 . lead-wire film material (for example, NiO) etc. is ******(ed) thousands of A aU over 
le spacer 3 120. This electric conduction film is formed for the purpose of making vmiform the electric field inside a 
isplay panel when high pressure is impressed, and is set as the resistance [ of 1x10 ] of 8 power -1x10 of about the 9th 
ower as a membrane resistance. 

)029] Therefore, it passes along a spacer 3 120 and the current (it is called spacer current) from the source of the high 
Dltage flows from the metal back 3 1 1 9 to line wiring. 

)030] Drawing 32 showS the cross section of the display panel using the multi-electron source of image display 
:impment which iavention-ra-this-application persons produced. 

)031] Here, one cold cathode element 3112 (here, a surface conduction type element is illustrated) which omits the 
Qe wiring on a substrate 3111, train wiring, etc., and is arranged in the shape of a matrix is also shown for 
mplification of drawing. The metal back 3119 who has arranged the anode electrode, the fluorescent substance, etc. is 
)rmed in the position which counters a substrate 3 1 1 1 , the vacuum housing is formed in a substrate 3 1 1 1 , a face plate, 
id here of the housing which is not illustrated, and the cold cathode element 3 1 12 is arranged in the container with a 
igh degree of vacuum. 4105 is a high voltage power supply impressed between a substrate 3 1 11 and the metal back 
1 19, the electron emitted from the cold cathode element 3 1 12 is sucked up up, as the metal back 3 1 19 by whom the 
igh voltage power supply 4105 was impressed shows to drawing, and 4104 is a source of a signal for driving the cold 
ithode element 3 1 12, and it collides with the cold cathode element 3 112 and the fluorescent substance which counters. 

)032] The electric discharge which is not expected in the container with which the electron emission elenient is 
ranged may arise. By this unexpected electric discharge, the damage which cannot be disregarded to wiring of an 
!ectron emission element, a train array, line wiring, etc. may arise. It wfll become a problem if the electric discharge 
hich cannot be expected especially occurs frequently. 

)033] Moreover, when the above image display equipments are used by the basis of a under [ very severe 
ivironment ] or there is unusual usage, the obstacle in image display equipment may progress rapidly. For example, 
■e influence on the drive circuit by static electricity under the environment currently dried very much, the mfluence of 
■e operation on the drive circuit system by the difficulty of carrying out of the thermolysis in the unusually high state 
: ambient temperature environment, etc. may arise. 

^eans for Solving the Problem] this invention was made in view of the above-mentioned conventional example, the 
aage display equipment of the invention in this application has a display panel and a detection means to detect the 
ate of the aforementioned display panel, and it is characterized by confrolUng the aforementioned image display 
luipment according to the state of the aforementioned display panel. 

»035] In the composition of fliis invention, since it has the detection means, the state of a display panel can be detected 
id it can control with sufficient timing, this invention is suitable, in order to prolong the life of a display panel by this 
)ntrol especially, or to suppress degradation of a property and to enable it to continue use of a display panel, 
herefore, as for the aforementioned detection equipment, it is desirable that it is what can be detected without 
sstroying a detection means in case flie state of a display panel is detected. Moreover, detection of the state of the 
lorementioned display panel is suitable in it being what is performed electrically. 

1036] For example, detection of the state of the aforementioned display panel can take the composition performed by 
itecting the current which flows in a display panel. It is good to carry out by detecting the current which flows 
rough the elecfrode especially prepared in a display panel. 

1037] For example, in the composition in which the aforementioned display panel has the electron source and the 
icelerating electrode which accelerates the electron to which it is outputted from this electron source, the 
brementioned detection means should just detect the current which flows to this accelerating electrode. 
1038] Moreover, it is good to perform detection of the state of the aforementioned display panel iu two or more parts 
rthe aforementioned display panel. For example, it is good to carry out by measuring the current which flows in two 
: more parts of the aforementioned display panel. Thus, by detecting current by two or more places, the state of a 
splay panel is detectable for two or more parts of every. 

i039] For example, the aforementioned display panel should just detect separately the current to which the 
.brementioned detection means flows to two or more of these accelerating elecfrodes in the composition which has an 
ectron source and two or more accelerating electrodes which accelerate the electron outputted from this electron 



)urce 



040] Moreover, ttie aforementioned display panel has titie electron source and the accelerating electrode which 
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:celerates the electron outputted from this electron soiirce, and the aforementioned detection means may detect tiie 
irrent which flows the current path between the aforementioned electron source and the aforementioned accelerating 
ectrode. As this current path, there is the structure prepared between an electron source and an accelerating electrode, 
ou may be the spacer which more specifically maintains the interval between the front boards with which an electron 
.urce, an accelerating electrode, or a fluorescent substance is prepared. Even if it does not carry out direct detection of 
e current which flows such a current path, it can get down to detecting the potential of the current and the acceleratmg 
ectrode which flow acceleration current, and can detect indirectly. It is good to prepare outside the field which is m a 
splay panel about such a current path, and forms a picture especially. 

•041] Moreover, you may be the composition of the aforementioned display panel having the electron source and 
iving the electron emission element which emits the electron for this electron source displaying a picture, and the 
ectron emission element prepared in order to detect the state of a display panel. In this case, as for the electron 
nission element prepared in order to detect the state of a display panel, to be prepared outside an image display field 

•042]^ Moreover, the aforementioned display panel may have the electron source, the accelerating electrode which 
jcelerates the electron outputted from this electron source, and the electrode for electron captures prepared in order to 
jtect the state of a display panel. Especially the potential impressed to this electrode for electron captures is desurable 
it being the potential near the potential of an electron source to the potential of the accelerating electrode which 
;celerates the electron for image display. Moreover, you may prepare separately from the electron emission element 
hich emits the electron for forming a picture for the elecfron emission element for outputting an electron to this 
ectrode for electron captures. • j j- i 

■043] Moreover, the aforementioned detection means may detect the potential of the aforementioned display panel, 
id may detect the state of a display panel. • , i, 

•044] Especially the aforementioned detection means is good in it being what detects the potential of the electrode 
epared in the aforementioned display panel, and detects the state of a display panel. 

■045] Moreover, the aforementioned display panel has the electron emission element, and the aforementioned 
;tection means of the aforementioned electron emission element is good in it being what detects the potential of the 
ectrode isolated electrically and detects the state of a display panel. 

046] Moreover, the aforementioned display panel has the electron source which outputs an electron, and the 
brementioned detection means is good in it being what detects the potential of the electrode prepared m this electron 
•urce, and detects the state of a display panel. . . 

047] Moreover, in the composition which has the electron source to which the aforementioned display panel outputs 
I elecfron it is good to perform detection of the state of the aforementioned display panel in the period when 
scharge of the electron from an electron source is not performed. Thereby, it is detectable by reducing the influence 
r the output of the electron from an electron source. For example, for the aforementioned display panel to have the 
ecfron source which has two or more electron emission elements, and in the composition which outputs an electron 
r the electron emission element as which it is chosen of the elecfron emission elements of plurality [ electron source / 
is ] from each electron emission element with a change one by one, when changing the aforementioned elecfron 
nission element by which selection is carried out, what is necessary is just made to perform detection of the state of 
e aforementioned display panel. ■ , c 4.- a 

048] Moreover, the aforementioned detection means is what detects the electnc discharge m tiie aforementioned 
splay panel, or even if it does not detect direct electric discharge, it detects the state m connection with elecfric 
scharge. Moreover, the aforementioned detection means may detect the state in cormection with the power 
msumption in the aforementioned display panel like [ in the case of detecting the current which flows to a spacer ]. 
:oreover, the aforementioned detection means may detect the change state of the state of the aforementioned display 

049] Moreover, if it has a storage means to memorize the information which the aforementioned detection rneans 
jtected, since the state of a panel is recordable, it is suitable. This storage means memorizes the information in 
)nnection with the number of times of the abnormalities in the aforementioned display panel, memorizes the 
formation in connection with the generating position of the abnormalities in the aforementioned display panel, or 
emorizes the information in connection with both the generating time of abnormalities, end time or generating time in 
e aforementioned display panel, and end time. 

050] Moreover, confrol of the image display equipment according to the state of the aforementioned display panel is 
msfer of the information by the means of communication of information. As a means of communication of 
formation, what is depended on a visual-sense display, and the thing to depend on voice generating can be used 
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)051] Moreover, control of the image display equipment according to the state of the aforementioned display panel is 
ontrol which transmits the information to which control of image display equipment is urged to a communication-of- 
iformation-ed person. A communication-of-information-ed person, for example, the user of image display equipment, 
Qd those who perform the maintenance of image display equipment should just perform control which suppresses 
dvance of abnormalities according to the information this transmitted. 

)052] Moreover, control of the image display equipment according to the state of the aforementioned display panel 
lay be control of the driver voltage of the aforementioned display panel. When abnormalities arise in the state of a 
isplay panel, advance of abnormalities can be suppressed by lowering the driver voltage of a display panel. The 
oltage which more specifically carries out the aforementioned control in the composition in which the aforementioned 
isplay panel has an electron source and the accelerating electrode which accelerates the electron which this electron 
Durce ou^uts is the voltage between the aforementioned electron source and the aforementioned accelerating 
lectrode. Moreover, in the composition which has the electron source to which voltage is impressed and the 
forementioned display panel emits an electron, the aforementioned voltage which carries out control is the voltage for 

mitting this electron. ■ • , 

)053] Moreover, in the composition which is that in which the aforementioned display panel has an airtight container 

x keeping an internal pressure lower than a surrounding pressure, control of the image display equipment accordmg to 

le state of the aforementioned display panel may be control which raises the degree of vacuum in this airtight 

ontainer. For example, a degree of vacuum can be raised by performing control which changes mto the state where the 

latter in atmosphere can be incorporated by heating etc. the getter formed in the airtight container. 

)054] Moreover, if control of the image display equipment according to the state of the aforementioned display panel 

: chosen from two or more control, it is suitable. It is good to make it especially chosen from two or more control 

Dcording to the state of the aforementioned display panel. 

)055] Moreover, the aforementioned display panel has the electron source and this electron source has two or more 
lectron emission elements connected in the shape of a matrix with two or more 1st wiring and two or more 2nd wmng 

xtended in the direction which intersects this 1st wiring. 

)056] Moreover, the aforementioned display panel has the electron source and this electron source has a cold cathode 

lement. . . . „ u •+ ■ • 

)057] The aforementioned display panel of each above-mentioned invention is effective, especially wHen it is m tne 
ate which abnormalities have not generated and an internal pressure is what is maintained at the state where a degree 
f vacuum is high, from the 4th power [torr] of minus of 10. 

)058] Moreover, this application includes invention of the TV apparatus which applied each above-mentioned 
ivention, or a computer display unit. ... 
)059] Moreover, the control metiiod of the image display equipment in connection with this application is eqmpped 
dth the foUowing processes. That is, it is the control method of image display equipment of having a display panel, 
nd the state of the aforementioned display panel is detected and it is characterized by controlling unage display 
quipment according to the state where it detected. • j i j 

)060] Moreover, the electron source of the ladder-like arrangement which controls the electron emitted from a cold 
athode element by the control electrode (it is also called a grid) which allotted two or more lines of the cold cathode 
lement which connected each two electrodes of two or more cold cathode elements arranged in parallel (it is called a 
ne writing direction), and was allotted above the cold cathode element along the direction (it is caUed the direction of 
train) which intersects perpendicularly with this wiring mostly can be used for the aforementioned electron source. 
)061] Moreover, according to the thought of this invention, it can also use as a source of luminescence of alternatives, 
ich as light emitting diode of the optical printer which consisted of ****** drums, light emitting diodes, etc. instead 
f what is restricted to image formation equipment suitable as an object for a display, moreover, line winng of above- 
lentioned M book and train wiring of N are appUcable by choosing suitably also as a source of luminescence of the 
aape of line-like not only the source of luminescence but two-dimensional in this case In this case, it cannot restrict to 
le matter which emits light directiy like the fluorescent substance used with the gestalt of the following operations as 
nage formation county material, and a member in which the latent-image picture by electrification of an electron is 

jrmed can also be used. • j - j u • 

)062] moreover ~ according to the tihought of this invention - an electron microscope - like ~ the irradiated member 
f the emission electron from an electron source ~ image formation, such as a fluorescent substance, ~ a member ~ 
lis invention is appUcable also about the case where it is the thing of an except Therefore, this invention can also take 
le gestalt as general electron ray equipment which does not specify an irradiated member. 
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•i^bodimeats of the Invention] Hereafter, with reference to an accompanying drawing, the gestalt of suitable 
)eration of this invention is explained in detail. . , r i ^ 

0641 The drive circuit of the display panel using the electron emission element as the [gestalt 1 of operation], next a 
'Stalt of the 1st operation of this invention and its display panel is explained concretely. Smce the composition of the 
splay panel of the gestalt 1 of this operation is the same as above-mentioned drawmg31 , detailed explanation of the 

ructure is omitted. ^ , j- i i • 

.065] Drawing 1 is the block diagram showing the composition of the drive circuit of the display panel of the image 
splay equipment concerning the gestalt 1 of this operation. . . , 

.0661 in todngj. , 1 is the display panel which used the cold cathode element (electron emission element: --it 
entions later about the detail of an electron emission element) The video signal (for example, NTSC signal) from the 
itside is inputted into the image detector circuit 2 which detects a video signal, and the output of the unage detector 
rcuit 2 is inputted into the synchronizing separator circuit 3' which separates a video signal, a horizontal, and a vertical 

Tichronizing signal, and outputs each. _x ^ » >r 

1067] The video signal separated by the synchronizing separator circuit 3 is inputted mto A/D converter 4. Moreover, 
e synchronizing separator circuit 3 is outputting each vertical and horizontal synchromzmg signal to the vertical- 
ianning timing circuit 5 and the horizontal scanning timing circuit 6 respectively. 

•0681 The output from A/D converter 4 is the digital data according to the brightness of each color component ot 
GB is outputted according to the array of the color pixel of a display panel 1, and is respectively inputted mto the 
rial/parallel-conversion circuit 7 one by one. The horizontal scanning timing circuit 6 outputs the Tsp signal for 
irrying out the shift input of the serial digital signal in the serial/parallel-conversion circuit 7. This signal Tsp is the 
rial clock which synchronized with the video signal, and N signals II -IN are stored in the senal/parallel-conversion 
rcuit 7 synchronizing with this signal, hi addition, this serial/parallel-conversion curcuit 7 can consist ot sbitt 

SSl The horizontal scanning timing circuit 6 outputs Signal Tm, when serial/parallel conversion of the mp^tted data 
■r one line of a picture is carried out. Thereby, the output of the serial/parallel-conversion curcuit 7 is latched to the 
le memory 8. In this way, the hne memory 8 holds N signals Il-IN until the following signal Tm is mputted. 
•0701 Modulation **** 9 is a chcuit for outputting the signal impressed to the base of GN based on the bnghtaess 
due of the image data for one line inputted into the line memory 8 from the transistor Gl connected to each of the 
iring electrodes Dyl-DyN of a display panel 1, and outputs a phase modulation signal according to the signal Tmo 
hich synchronized with the scanning signal impressed to Hne wiring. While this signal Tmo is outputted, the 
.odulating signal corresponding to the brightness value of image data is outputted from a modu ation circuit 9. With 
e form 1 of this operation, the pulse width modulation which changes the width of face of a voltage pulse according 
. a brightness value is used for this phase modulation signal. Therefore, the voltage of +Yf/2 wiU be unpressed to tram 
irine of a display panel 1 by the pulse width according to the brightness value of unage data. ^ ^ . , 
•0711 Moreover the scanning signal change circuit 10 is a circuit which chooses 1 of Une wirmg of a display panel 1 
. M one by one synchronizing with, the output of a modulation circuit 9, and impresses voltage, and the change timmg 
determined synchronizing with the horizontal synchronizing signal TH outputted from scanmng timmg 6. In 
is way, fixed voltage (-Yf/2) is impressed to either of the selected wiring electrodes Dxl-DxM, and a non-choosmg 

ectrode is grounded to GND. , . , , . j u +u 

)0721 Next the high-voltage terminal Hv with which the high voltage for accelerating the electron emitted when the 
ectron emission element 31 12 currently formed on the substrate 3111 of drawing 31 is driven, and makmg it colhde' 
ith a fluorescent substance 3 1 1 8 is impressed is formed, and they are impressed to the face plate (3 1 1 7) side ot a 
splay panel 1 through the current detection circuit 12 from the anode armature-voltage control circuit 11. The current 
•tection circuit 12 has detected the current value which flows for the high-voltage terminal Hv, and becomes 
jtectable [ the spacer current in the form 1 of this operation ] from anode armature-voltage control **** 11 by this 

irrent detection circuit 12. j • o 

)073] Next the method of detection of spacer current is explained with reference to drawing^ . 
)074] Drawing 2 is drawing explaining how to detect spacer current at the blanking time of a scanmng signal. At the 
isplay panel 1 of the gestalt 1 of this operation, the high voltage is impressed also to a face plate 3 117 in DC at the 
tne of a drive Since the high voltage is impressed also to the spacer 3 120 arranged between the face plate 3 117 and 
le substrate 3111 here (spacer current + electron emission current (11+12) will flow as an anode current). Therefore, m 
-der to detect spacer current with a sufficient precision, the blanking time between tiie field signals which are the 
2riod when electiron emission current has not occurred, i.e., the non-display period which does not dnve the electron 
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mission element 3112, is suitable. 

1075] Therefore, only spacer current II will flow at this blanking time. Current detection **** 12 has detected spacer 

irrent between this perpendicular blanking time from the vertical-scanning timing circuit 5 in response to Tv signal 

hich shows this perpendicxilar blanking period. . 

1076] The method of detection of the spacer current in this current detector 12 is performed for example, usmg a l/V 

mversion circuit etc. The spacer 3120 used with the gestalt of this operation has the resistance of the 8th power - the 

h power [omega] grade of 10 of 10, and they are equally arranged by the order of dozens - 100 numbers at the display 

inel 1 depending on the size of a display panel 1. . 

1077] Therefore if spacer resistance is made into the 9th power [omega] of 1x10 and the spacer resistance when 

•eine from an anode (face plate 3117) side makes the number of the spacers 3 1 20 used 1 00 pieces, the resistance will 

xome the 7th power [omega] grade of 10 by (the 9th power of 1x10 / 100). Therefore, if lOkV is impressed as ariode 

jltage, the current value which flows a spacer 3120 by the anode cmrent is set to about 1mA, and can be detected by 

e current detector 12. , j x .l j u *i- a u- u 

1078] As mentioned above, with the gestalt 1 of this operation, spacer current can be detected by the side wtucn 
ipresses anode voltage, and suppression of the power consumption of the display panel 1 to change of spacer current 

in be aimed at. . , . . , , c^x. -j ■ i 

•079] For example, it is possible to lower anode voltage, or to lower temporarily the intensity level of the video si^al 
hich points from this current detection circuit 12 to anode armature-voltage control **** 1 1, and is outputted by the 
irrent detection circuit 12 from a synchronizing separator circuit 3 when the spacer current measured at blanking time 
'ceeds the value set up beforehand, and to reduce the anode current of the display-panel 1 whole by dra^^dng 2 . 
.080] Moreover, when generation of heat of the display panel 1 by change of spacer current poses a problem, it can be 
)ped with by the method (for example, voltage- Vf 2 impressed to line wiring are raised, or the drive itself is stopped) 
'stopping the display drive itself temporarily. . , j. , i i u *t. 

'08 1] It becomes possible to stop generation of heat and power consumption of the substantial display panel 1 by the 

■082] [Gestalt 2 of operation] drawing 3 is the perspective diagram of display-panel la of tiie gestalt 2 of operation of 
is invention, in order to show the internal structure, cuts some panels, and lacks and shows it. 

•083] Although the display panel of the gestalt 2 of this operation is tiie ahnost same composition as the display panel 
lown in above-mentioned drawing 31 , as shown by the fluorescence hill 1 3 of drawin g 3 , it differs m that a 
iorescent substance 3 1 18 and the metal back 3 1 19 are in the state where it was divided equally, by the face plate 3 1 17 
de. Moreover, with the gestalt 2 of this operation, **** 3111 is used as a rear plate not usmg the rear plate 3115. In 
Idition, the same sign is attached about the same composition member as above-mentioned drawing 3 1 , and 

:planation is omitted. ^ , , i • 

■084] A fluorescent screen 13 is a thing aiming at detecting individually change of the local spacer ciment mside 
splay-panel la and enables detection of a partial anode current etc. as compared with the gestalt 1 of the above- 
entioned operation. With the gestalt 2 of this operation, these fluorescent screens 13 are divided mto ten pieces, and 
e equipped with the electrode for impressing the anode voltage to Hvl-HvlO to the fluorescent screen 13 divided 
spectively. In addition, the number of partitions of this fluorescent screen 13 is not limited to the gestalt of this 
)eration, and may be set up arbitrarily. j- . ..u j- i i 

085] Drawing 4 is the block diagram showing tiie composition of tiae drive curcuit correspondmg to the display panel 
■' drawing 3 A different point of this circuit and the circuit of drawing j. is a point that the distribution-of-voltage 
mtrol circuit 15 for impressing the high voltage to the point that the current detector 14 is connected to each of the 
aorescent screen 13 divided by the face plate 3117 side at each of tiie high-voltage termmals Hvl-HvlO, and each 
gh-voltage terminal is formed. Since the composition of the anode potential circuit 16 and others which are connected 
itii tills distribution-of-voltage control circuit 15 is tiie same as drawing 1 , it attaches tiie same sign and omits 

■08^ Witii the gestalt 2 of tiiis operation, since the fluorescent substance and tiie metal back by tiie side of a face plate 
i 17 are divided and tiie takeoff connection of tiie high voltage is prepared in each, tiie anode current of a display panel 
is detectable along the line wiring direction. 

087] Like the <^estalt 1 of tiie above-mentioned operation, tiie current detector 14 can detect perpendicular blanking 
ne witii tiie si^ial Tv from tiie vertical-scanning timing circuit 5, and can detect individually tiie anode current which 
3WS into tiie fluorescent screen 13 respectively divided during [ tiiis ] tiie blanking. Li tiiis way, by feeding back tiie 
stected current value to voltage distidbution contirol **** 15, tiie voltage value impressed to termmals Hvl-HvlO can 
so be controlled individually. 
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088] The I/V conversion circuit used with the gestalt 1 of the above-mentioned operation may be used for the current 
Sector 14. In this way, the output by which W conversion was carried out is separately outputted as a voltage value 
'analog voltage, and is inputted into the voltage distribution control circuit 15. 

089] At the voltage distribution control circuit 15, when the anode current value detected to the programmed-current 
due over the predetermined high voltage is large, the high voltage equivalent to the area is controlled by the voltage 
stribution control circuit 15. • • -> 

090] Moreover, the output signal of the current detector 14 is outputted also to the synchromzing separator circuit 3. 
lereby, like the gestalt 1 of operation, when anode current value is larger than a predetermined value, control which 
ms at reduction of the anode current of the whole display panel is performed by lowering the brightness of the video 
^Tial outputted from a synchronizing separator circuit 3. 

091] Furtihermore, with the gestalt 2 of this operation, since the fluorescent screen 13 which impresses anode voltage 
divided into ten pieces along with a line writing direction, it also becomes possible to lower the display brightness of 
ily desired area synchronizing with the scanning signal of a line writing direction. In such control, there is a 
)SsibiUty that dispersion in the display brightness in display-panel la may arise, depending on detection of spacer 
irrent, ****** which performs current control, and its degree for every divided area. Dispersion in such brightness is 
vere and when an anode current must be controlled, the method of stopping a display drive is also taken. In this case, 
ethods, such as lowering the voltage Vf for turning OFF all high voltages or driving an element, can be considered. 
092] As explained above, change of spacer current can be locally detected by dividing the anode electrode by the side 
• a face plate into plurality, and preparing the terminal for impressing the high voltage to each with the gestalt 2 of . . 
)eration, and impression control of the high voltage to each of the current variation can be performed further 
dividually. Thereby, the drive which stopped generation of heat and power consumption of a display panel can be 
formed 

093] [Gestalt 3 of operation] drawing 5 shows the perspective diagram of display-panel lb of the gestalt 3 of 
)eration of this invention. By this drawing 5 , in order to show the internal ****, some panels are cut, and it is lacked 

id shown. . . . 

094] With the gestalt 3 of this operation, the dummy spacer 16 created on the dummy wnrmg 17 formed along witn 
iin wiring using the same material as a spacer 3 120 and the same process is arranged in the display panel of the 
;stalt 2 of operation shown in drawing 3 . This dummy spacer 16 corresponds respectively to two or more fluorescent 
reens 13 with which each includes a fluorescent substance and the metal back like the gestalt 2 of operation, it is 
epared, and the dummy spacer 16 of the same number is formed to the fluorescent screen 13 divided into ten pieces. 
095] Moreover, flie dummy wiring 17 is formed in the independent position with the line and tram wmng which have 
innected the element 3112 arranged in the shape of a matrix. _ 
096] Moreover, it is the point that the places which detect the current value which flows each dummy spacer 16 with 
e gestalt 3 of this operation to having detected the current value which flows to the spacer in a display panel itself 
ith the gestalten 1 and 2 of the above-mentioned operation differ. . 
097] As mentioned above, although the dummy spacer 16 is made using the same material as a spacer 3 120, and the 
me process, the resistance is producing to 1 figure or about 2 figures, and low resistance, and it becomes possible 
•aising the dynamic range of the actually detected current value ]. 

098] Drawing 6 is the block diagram showing the composition of the drive circuit of display-panel lb of the gestalt 3 
^this operation. Although this composition is ahnost the same as the circuit of the gestalt 2 of operation shown m 
■awing 4 , the points which measure the current value to which the current detector 14 flows the dummy spacer 16 
ffer. Moreover, like the above-mentioned, it has the voltage distribution control circuit 15 and anode voltage **** 16, 
e electrode for high-voltage impression of Hvl-HvlO is respectively prepared in each of the fluorescent screen 13 
vided into ten pieces, and this high voltage is impressed also to the dummy spacer 16. 

099] The current which flows each dummy spacer 16 is outputted to a Hvg terminal through the dummy wirmg 17 
drawing 5 ) formed along the direction of a train. It connects with the current detector 14 and this Hvg **** becomes 
)ssible^ measuring the current value which flows each dummy spacer 16 ] by measuring the current value which 
Dws in from this Hvg terminal within the current detector 14. The same J/V conversion as the gestalt 2 of the above- 
entioned operation rnay perform the current method of detection. 

100] Therefore, since the dummy spacer 16 with which the high voltage is impressed is carrying out the momtor of 
e current which is comiected to the dummy wiring 17 in common, and flows into Terminal Hvg as an advantage of _ 
e gestalt 3 of operation, the point that it is not dependent on a video signal and spacer current can always be detected 
got. 

■101] In addition, although the divided fluorescent screen 13 is used with the gestalt 3 of this operation, since the total 
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current which flows to the dummy spacer 13 will be detected when the above-mentioned method of detection is 
.ed, the anode electrode by the side of a face plate may iise what is not divided. 

102] As explained above, generation of heat and power consumption of a display panel can be stopped by detecting, 
e current value of each dummy spacer 16 fonned in the display panel, aad perfbnning impression control of the high 
iltage, and control of luminance-signal level like the gestalten 1 and 2 of the above-mentioned operation to the current 

ilue. , J • • -4. f *u • 

103] With reference to the [gestalt 4 of operation], next an accompanymg drawmg, the drive circuit ot ttie image 
splay equipment of the gestalt 4 of operation of this invention is explained in detail. In addition, it is based on 
.ntirolling the luminescence total amount of a fluorescent substance by the following explanation by controlhng the 
3Ctron emission period witiiin 1 horizontal-scanning time (IH) by time width efface of a modulating signal, smce it 
■nsiders as tine sequential scanning [ having no jump of the display scanning metiiod in a display panel (non- 
terlaced) ] like the gestalt of the above-mentioned operation and gradation is attached to a display image, and 
rrying out gradation expression. • i, - j- i 

104] [Gestalt 4 of operation] drawing 7 is drawing showing the composition of the drive curcuit of the image display 
iuipment of the gestalt 4 of operation of this invention, and connection of each part. 

105] In tiiis drawing, 6001 is a digital disposal circuit, inputs video signals, such as NTSC, and generates a honzontal 
nchronizing signal, a vertical synchronizing signal, a digital video signal, etc. An image intermediate frequency 
rcuit an image detector circuit, a synchronizing separator circuit, a low pass filter, an A/D-conversion circuit, a 
ning-contiol circuit, etc. are included in this digital disposal circuit 6001. Although 6004 is the unage display section 
d the detail is constituted Uke display-panel la ( drawing 3 ) of the gestalt 2 of operation mentioned above, it differs 
that the spacer 3210 is not arranged so that it may mention later witii reference to drawing 9 . 6002 is a scanmng 
pal side driver, chooses line wiring of the image display section 6004 one by one, and is driving it. That is, the 
anning signal (it mentions later) for scanning to line sequential based on the horizontal synchronizmg signal 
parated and created by tiie digital disposal circuit 6001 is outputted. 6003 is a modulating-signal side driver, 
cording to a video signal, is driving tiain wiring of the image display section 6004, and is outputtmg the modulating 
raal (it mentions later) based on tiie horizontal synchronizing signal separated and created by the digital disposal 
-cuit 6001, a vertical synchronizing signal, a digital video signal, etc. 

106] 6006 is the electric discharge detection section, and it has two or more anode-current detection sections 6005 for 
tecting the electric discharge generated within the image display section 6004, and the electric discharge detected 
sre is sent to the spark recording control section 6008 of the spark recording section 6012, and is memonzed by 
^mory 6009. Moreover, the information memorized by this memory 6009 can be constituted so tiiat it may be sent 
.d processed by the extemal computer machine etc. through the interface section 60 1 0 and a connector 60 1 1 . In 
dition, about tiiese electiic discharge detection section 6006 and the spark recording section 6012, it mentions later m 

'tsiii 

107] In case drawing 8 drives tiie image display section 6004 of tiie image display equipment of tiie gestalt 4 of 
.eration of this invention, it is drawing showing an example of tiie timing chart of tiie voltage impressed to tiie 
itgoing line of line wiring (namely, wiring of the side which supplies a scanning signal), and fram wmng (namely, 
[ring ofthe side which supplies a modulating signal). 

108] When the tuning chart of drawing 8 is driving the line wiring I ofthe image display section 6004, and L+Z 
le by one it is drawing showing tiie voltage currentiy impressed to train wiring of J, J+1, and J+2 tirams among the 
.Itage currently impressed to 1, 1+1, and line wiring of 1+2 Unes, and the train wiring by tiie side of a modulatmg 
jnal. It is KKM -2 and 1<J<N -2 inevitably here, and M shows tiie total number of line wiring and N shows tiie total 

imber of tiain wiring. . , • , i - r 

109] In tiiis drawing, the line ofthe Itii line is displayed in the period K of one honzontal scanmng, tiie Ime ot eye a 
le is displayed in a period (K+1) (I+l), and eye a line is displayed in the period (K+2) (1+2). 

110] The line wiring which is the scan side scanned to line sequential here is chosen as every 1 honzontal scarmmg 
dod (henceforth referred to as IH) in order, and tiie scanning signal witii tiie pulse widtii equivalent to IH of peak 
lue (-Vf 2) (Vf being driver voltage here about Vf = 2 Vtii (Vth= threshold voltage)) is impressed to Ime wirmg ofthe 
lected hne in order. This line sequential scanning is performed without a line jump about all line wiring, and is 
peated in an order from the line of after that and the beginning. 

1 1 1] The modulating signal which has tiie peak value of (V^2) is impressed to all train winng m time (pulse widtii) 
•rresponding to the video signal (brightoiess) displayed on the line chosen as tiain wiring synchronizmg witii tiie 
anning signal impressed to the line wiring at this time. -^u ^ 

1 12] This moditiating signal starts synchronizing witii falling of a scanning signal, and after only the time widtii of 
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ce corresponding to the value (brightness) of a video signal maintains the state of peak value Vf / 2, it falls. (A penod 
ier a modulating signal starts henceforth until it faUs to a degree is only called pulse width of a modulating signal) . 
Ithough it corresponds to each brightness when decomposing into R [ of the video signal displayed on the selected 
ae ], G, and B3 color, the pxilse width of this modulating signal is not simple proportionaUty in order to display a 
gh-definition picture and to apply various amendments in fact. 

• 113] Thus, the time and driver voltage Vf according to the pulse width of a modulating signal will be unpressed to 
e cold cathode element of the selected hue by impressing the voltage of the pulse width according to the inputted 
deo signal for every scanning line. Since the property of the emission current le of a cold cathode element has the 
ear threshold property which is mentioned later to driver voltage Vf here, the picture corresponding to the desired 
deo signal will be displayed on the selected Une. The display of a picture is performed by all the cold cathode 
ements of the image display section 6004 by furthermore continuing and scanning to all line wiring line sequential. 
1114] (Structure of the anode electrode of a display panel) With reference to drawing 9 , the image display section 
lisplay panel) 6004 of the gestalt 4 of this operation is explained further below. 

1115] Drawing 9 is drawing for explaining the anode electrode 7001 and its terminal for drawers of the display panel 
sed for the gestalt 4 of this operation, and in order to show the internal structure, it is illustrated except for the side 
tachment wall (frame) of a panel, a part of face plate, a fluorescent substance, etc. 

H 16] this drawing - setting - 1001 ~ for a side attachment wall and 1007, as for a cold cathode element and 1003, a 
ce plate and 1002 are [ an element substrate and 1005 / a rear plate and 1006 / line wiring and 1004 ] train wiring 
[oreover, the line terminal connected with each of the line wiring 1003 of the above-mentioned [ each of Dxl-DxM ] 
id each of Dyl-DyN are the train terminals connected with each of the train wiring 1004. Since other composition is 
e same as the composition of display-panel la mentioned above, detailed explanation is omitted. 

• 117] As 7001 showed and mentioned the anode electrode above, these anode electrode 7001 is an electrode for 
ipressing the high pressure by the side of an anode including the fluorescent substance, black conductor, and metal 
ick With the gestalt 4 of this operation, as shown in this drawing, the anode electrode 7001 was divided mto two or 
ore fields, and the anode electrode terminals Hvl-HvlO connected to each of each anode electrode 7001 are provided 
It of the vacuum housing. In addition, for convenience, this drawing omits and shows the anode electrode termmals 
v4-Hv9 and the anode electrode 7001 corresponding to it, in order to explain a internal structure. 

1118] (Connection of the electric discharge detection section and the spark recording section) Composition and its 
jeration of these anode electrode 7001 are explained in detail with reference to drawing 7 . The electric discharge 
jtection section 6006 is equipped with the anode-current detection section 6005 for detecting the current which flows 
ich anode electrode with the gestalt 4 of this operation. 

a 19] As shown in drawing 9 , two or more electrodes 7001 were formed in the anode side of a multi-electron source, 
id each of the terminals Hvl-HvlO connected to each anode electrode is connected to a high voltage power supply 
)07 through the anode-current detection section 6005. With the gestalt 4 of this operation, two or more anode-current 
jtection sections 6005 were formed for detecting correctly the field where the electric discharge has occurred, while 
jrforming existence of the electric discharge in a vacuum housing, and detection of the scale by carrymg out 
dependently the monitor of the change of an anode current in the area which plurality divided. 
1120] Drawing 10 is the circuit diagram showing the circuitry of the anode-current detection section 6005 of the form 

of this operation. r- j- i i 

H21] In drawing 10 , Hvi shows the anode electrode terminal linked to the anode electrode 7001 of a display panel 
)04 Resistance 6101 is resistance for current monitors for generating the voltage according to the anode current 
hich flows from a high voltage power supply 6007 to the anode electrode 7001. 6102 is a differential-amplifier cucuit 
id is ampUfying the potential difference produced to the ends of the resistance 6101 for current momtors. 6103 is an 
/D converter and has changed into the digital signal the voltage value ampUfied in the differential-amplifier curcmt 
102. It is a photo coupler, 6104 performs isolation between the differential-amplifier circuit 6102, A/D converter 
103 etc which are the circuit of the high-tension side, and the spark recording contiol section 6008, and it is used m 
■der to take pressure-proofmg. Although the sampling period of A/D converter 6103 has a desirable thing with a short 
jriod in the meaning of detecting high electric discharge of frequency very much, it is practically set as 5micro 
econd) with the form 4 of this operation here. 

1122] The voltage value corresponding to the current which flowed from the high voltage power supply 6007 to the 
lode electrode 7001 by electiic discharge is amplified by the differential amplifier 6102, is changed into a digital 
gnal, and is sent and recorded on the spark recording contirol section 6008 through a photo coupler 6104 by such 

imposition. , , . ■, * 

1123] Moreover, in order to extend the measuring range of an anode current, it enables it to detect a more accurate 
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lode current by establishing the mechanism which changes the gain of the differential-amplifier circuit 6102 

lentioned above to some values. 

)124] Next, the spark recordiQg section 6012 of the form 4 of this operation is explained. This spark recordiag section 
312 is equipped with the spark recording control section 6008 and memory 6009. The spark recording control section 
)08 can read and output the information memorized by memory 6009, when a serviceman faces performing the 
laintenance of this image display equipment and reads electric discharge information, while writing the information 
^oltage value) sent from the anode-current detection section 6005 in memory 6009. 

>125] If the spark recording control section 6008 judges that the anode current beyond a predetermined value flowed 
ised on the voltage value (anode current value) detected by the anode-current detection section 6005 The generated 
aie (this information is acquired from the built-in timer which is not illustrated in the time from which electric 
scharge began, and the ended time). The size (resistance a voltage value / for monitors) of the anode current and the* 
eld (at drawing 7 , it corresponds to terminals Hvl-HvlO in either area 1 - the area 10) where electric discharge 
xurred are memorized in memory 6009. Unless memory 6009 overflows, the method of the storage to memory 6009 
not overwritten, but is made to carry out additional storage here one after another as history information. 
»126] In addition, with the form 4 of this operation, the maximum of the emission current from one cold cathode 
ement was estimated to be about lOmicroA, and the predetermined value of an anode current was set up with 30mA. 
his set-up predetermined value is also taking into consideration the emission current in case an electron is 
multaneously emitted from all the cold cathode element numbers (M= 3072 pieces) of the direction of a train for a 
le sequential drive. Moreover, it is necessary to change this predetermined value with sizes, such as structure of a 
)ld cathode element, structure of the image display section, driver voltage, and the anode voltage Va. 
427] Moreover, although nonvolatile memory, RAM of a dc-battery drive, etc. were sufficient as long as memory 
)09 had a large capacity enough, the hard disk was used with the form 4 of this operation. Furthermore, in case 
formation is read from this memory 6009, the information is considering that the adjustment of data is taken between 
:temal uistruments, and is outputted from the connector 601 1 for extemal instrument connection through an interface 
)10. As an extemal instrument coimected through this connector 601 1, it does not matter even if [ like / like a 
jrsonal computer / the display for only displaying data, and a printer ], for example. 

128] When electric discharge occurs in a display panel 6004 by using such the electric discharge detection section . 
)06 of composition, and the spark recording section 6012, it can leave as a history the information about a near part 
leld) which the time and the scale (specifically variation of an anode current) of electric discharge which the electric 
scharge generated, and its electric discharge generated. 

129] In addition, what the part which electric discharge generated in this way understands is very effective when 
esuming the cause which has caused the electric discharge. In this way, if the cause of electric discharge can be 
esumed, it will also become possible to give recovery action appropriately after that. 

130] For example, electric discharge has occurred uitensively ia a certain area, and when not generated, it can be 
esimied that the cause calls it the case where there is an unusual projection by the fault on manufacture rather, the 
•normalities of the property of the cold cathode element of the position, etc. rather than the cause is called degradation 
' a degree of vacumn iu the other part. 

131] Moreover, since it can check that imusual operation has occurred in the whole image display section 6004 when 
mother ] an example can be carried out and electric discharge has occurred at random in ******** area, it can be 
esumed whether the degree of vacuum inside the vacuum housing which forms the image display section 6004 under 
::ertain influence has deteriorated. 

132] Although it was probable very small probability when much image display eqmpments which have such the 
ectric discharge detection section 6006, the electric discharge information Records Department 6012, memory 6009, 
z, were produced and the picture was displayed, when the prolonged durability test was performed, there are some 
uch image display equipments which electric discharge generates, after driving for a long time, and the history of 
ese electric discharge was recorded on memory 6009. 

133] If one of the image display equipment which the electric discharge mentioned above generated is taken for an 
:ample, according to the history information on the electric discharge recorded on the memory 6009 Are momentary 
dier rather than [ DC-/ how depending on which electric discharge occurs from the history information on the electric 
scharge ]. Moreover, the thing increased after sufficiently long time passes, when frequency performs a prolonged 
irability test, The part (area) which the size of the anode current and electric discharge have generated was never the 
me, and siace it had occurred at random, it was surmised that it was the factor of electric discharge in this case that 
e degree of vacuum has deteriorated by a certain cause with the passage of time. 

134] Getter material was heated on the additional target which mentioned above as a cure to this in order to raise a 
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jgree of vacuum, and the degree of vacuum was raised by the absorption of a getter film. As a result of taking such 
.easures, the state before suppressing generating of electric discharge and performing a prolonged durability test, and 
jrmal operation to which it does not change were checked during a period when the image display equipment 
entioned above is fixed after that. 

• 135] The current by that the inside of the container with which the cold cathode element 3 1 12 is arranged here is a 
gh reduced pressxure atmosphere of a degree of vacuum, and the electric discharge which is in the situation that 
ectric discharge tends [ very ] to take place since high pressure is impressed, and is not expected between the anode 
de of a container and a substrate 3111 etc. very rarely might flow. When the current by this electric discharge 
xurred frequently, the damage might sometimes be given to electrodes, such as a cold cathode element, and a line, 
lin wiring. 

'136] Although it does not understand in detail about the cause of this electric discharge, m case the charge up, the 
ibstrate 3 1 1 1, and the metal back 3 1 1 9 of degradation of a degree of vacuum or the insulating layer of a substrate 
1 1 1 are produced, for example, factors formed accidentally, such as a sahent and a barricade, can be considered. The 
story is recorded to the unusual state [ say / such electric discharge ] of occurring very rarely. By saving information, 
ich as information for checking whether the operating state of old image display equipment has always been normal,, 
id the number of times of unusual operation called electric discharge For example, since there is judgment material 
r performing the adjustment even when adjustment is required, it can adjust with sufficient timing because of 
covering normal operation. 

137] That is, it can check whether image display equipment is operating normally as mentioned above by 
emorizing the history information on the generating situation of electric discharge in memory in Ihe image display 
[uipment of the gestalt 4 of this operation. Moreover, it can guess what the factor in which die electric discharge has 
;curred is also to unusual operation by the elective discharge produced in very small probability, furthermore, unusual 
)eration - **** - there is an effect very much by enabling it to presume the factor in that suitable disposal for 
covering normal operation can be performed with sufficient timing also in the case 

138] In addition, in the meaning of detecting the place which electiic discharge has generated although the area 
bich explanation divides for convenience is made into ten pieces with the gestalt 4 of above-mentioned operation, 
ore ones of the number of partitions are desirable. However, since a manufachiring cost's increasing and the number 
the anode-current detection section 6006 are mostly needed when the number of partitions of the anode electrode by 
s side of a face plate is made [ many ] in fact, it is the value which should be practically set as a desirable value. 
139] Moreover, although the direction which divides an anode electrode was carried out in the direction parallel to 
e scanning Une with the gestalt 4 of this operation, of course, not only this but this may divide the method of this 
vision at right angles to the scarming line conversely. 

140] [the gestalt 5 of operation] ~ the monitor of the surface potential of the element substrate 1001 which arranges 
'O or more cold cathode elements 1002 is carried out using the surface potential test section (surface potential system 
measurement) of the element substirate 1001 two or more, electiic discharge is detected, and the gestalt 5 of this 
.eration explains the example which recorded tiiose histories further using the spark recording section 6012 which is 
3 feature of the gestalt 5 of this operation 

141] (Composition of the electrode for svirface potential measurement) Drawing 1 1 is the perspective diagram which 
t and lacked a part of image display section 6004 of the unage display equipment of the gestalt 5 of this operation. In 
dition, in this drawing, in order to explain the elecbrode 7002 for surface potential measurement which is a part of 
sctiic discharge detection section of the gestalt 5 of tiiis operation, a face plate and a part of side attachment wall 
•ame) are cut, and they are lacked and illusti-ated. Moreover, drawiae 12 is the block diagram showing the 
mposition of the drive circuit of the image display equipment of the gestalt 5 of tiiis operation. In addition, in these 
awings, the same number shows the portion which is common in the composition of the gestalt 4 of the above- 
;ntioned operation, and it omits the explanation. 

142] In drawing 1 1 , 7002 is an electrode for surface potential measurement. 

143] The electric discharge detection section of the gestalt 5 of this operation is equipped with the electrode 7002 for 
rface potential measurement, and the surface potential test section mentioned later. That is, with tiie gestalt 5 of this' 
eration, two or more electrodes 7002 for surface potential measurement are newly formed on the element substrate 
01. Although tiie configuration of the electrode 7002 for these surface potential measurement could consider various 
nns, with the gestalt 5 of this operation, two or more electrodes of the pati;em shown in drawing 1 1 were prepared. 
144] On the element substrate 1001, tiie electrode 7002 for these surface potential measurement is arranged in the 
Lte where it insulated electrically [ tiie Une wiring 1003, the train wiring 1004, tiie cold catiiode element 1002, etc. ], 
d is connected witii tiie external circuit through the external terminals Dsl-Dsl4 of a vacuum housmg. 
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)145] Having arranged two or more electrodes 7002 for surface potential measurement on the element substrate 1001 
5re aims at making easy to presume the cause by which the electric discharge has occurred by recording collectively 
le area information which the electric discharge has produced, when the monitor of the elevation of the sxirface 
Dtential of the element substrate 1001 is carried out independently for some of every fields and electric discharge 
:curs on the substrate 1001. In this way, if presumption of the cause of electric discharge generating is attained, in 
:der to make normal operation recover image display equipment, it will also become possible to give suitable recovery 
:tion, for example. In addition, the electrode 7002 for these surface potential measurement can be simultaneously 
roduced, in case conductivity can form with the same material as the line wiring 1003, the train wiring 1004, or an 
ement electrode and produces them on a substrate in quality of the material that what is necessary is just to be 
lOugh. In addition, with the gestalt 5 of this operation, it produced by the same process as an element electrode (1 102 
drawing 19 . 11031 

1146] (Conaection of the electrode 7002 for surface potential measurement, surface potential system of measurement, 
.e spark recording section, etc.) Drawing 12 is a block diagram for explaining connection of the image display section 
)04 of the image display equipment of the gestalt 5 of this operation, the drivers 6002 and 6003 for driving it and the 
uface potential test section 6016, spark recording control-section 6008a, etc., and shows the same composition as the 
)Ove-mentioned with the same sign. 

a47] The cash-drawer terminals Dsl-Dsl4 of the electrode 7002 for surface potential measurement of the image 
splay section 6004 are connected to the surface potential test section 6016 with a respectively high (more than 13th 
)wer omega of 10) input impedance as shown in this drawing, and the monitor of the change of the potential is carried 
It independently, respectively. If electric discharge occurs on a substrate 1001 now, the potential on the element 
ibstrate 1001 of the part will rise, and the potential of not only the part that the electric discharge generated especially 
^cording to phenomena, such as creeping discharge, but a member with the conductivity of the circiroiference of it will 
5e. For this reason, when electric discharge occurs aroimd the electrode 7002 for surface potential measurement, the 
)tential of the electrode 7002 for surface potential measurement rises. In this way, it is detectable that the electric 
scharge occurred with the surface potential test section 6016 connected to the electrode 7002 for surface potential 
easurement. 

148] Spark recording section 6012a of the gestalt 5 of this operation is equipped with spark recording control-section 
)08a and memory 6009 equipped with the aknost same composition as above-mentioned drawing 10 . It differs ia that 
e point that this spark recording control-section 6008a differed from the composition of the above-mentioned spark 
cording control section 6008 inputted the potential generated for the external terminals Dsl-Dsl4 from each of the 
rface potential test section 6016, and amplified the voltage value in the differential- amplifier circuit 6102, and tiie 
aplified voltage value is changed into the digital signal by A/D converter 6103. In this way, change of the surface 
)tential of each part of the electrode 7002 for surface potential measurement is supervised, when change of surface 
)tential exceeds a predetermined size, it is judged as electric discharge, and the time (time by which electric discharge 
is started, and ended time) which the electric discharge generated in memory 6009, the variation, and change of 
rface potential of the surface potential memorize the number of the electrode beyond the predetermined value. 
149] Furthermore, in case a serviceman performs the maintenance of this image display equipment, spark recording 
ntrol-section 6008a is constituted so that the electric discharge information memorized by the memory 6009 can be . 
ad. In this way, the information read from memory 6009 can be outputted to an extemal instrument through the 
•nnector 601 1 for extemal instrument connection through an interface 6010. 

150] When the electric discharge occurs by using the electric discharge detection section and the spark recording 
ction of such composition, it can leave as a history the information about a general part (field) which the time when 
5 electric discharge occurred, the scale (specifically variation of an anode current) of the electric discharge, and its 
metric discharge generated. 

15 1] In addition, it is checking the very effective thing that invention-in-this-application persons can pinpoint the part 
aich electric discharge generated, when presuming the cause which has caused the electric discharge. If the cause of 
is electric discharge can be presumed, it will also become possible to give recovery action appropriately after that. 
)r example, when electric discharge has occurred at random in various area, it can check that unusual operation has 
curred in tiie whole image display section, and, in such a case, it can be presumed whether the degree of vacuum 
side tihe vacuum housing which forms the image display section xmder a certain influence has deteriorated. 
152] Although it was probable very small probability when much image display equipments which actually have 
ch the electric discharge detection section, the spark recording section, memory, etc. were produced and the picture 
IS displayed, when the prolonged durability test was performed, there are some much image display equipments 
aich electric discharge generates, and the history of the electric discharge was recorded on memory 6009. 
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15'3] When one of the image display equipment which the electric discharge mentioned above generated was taken 
•r the example, according to the history information on the electric discharge recorded on memory 6009, it was 
omentary rather rather than it was said [ INL / DC ]-like / the method of generating the electiic discharge from the 
story information on the electric discharge /. Moreover, since it was random when the generating frequency 
jrformed a prolonged durabiUty test and having increased after sufficiently long time's passed, and its generated part 
ere always the same not but, it was conjectured to be the cause of electric discharge that degradation of a degree of 
icuum arose with the passage of time. 

il54] As it mentioned above as a cure to this in order to raise a degree of vacuum, getter matenal was heated 
Iditionally, and the degree of vacuum was raised by the absorption of a getter fihn. Thereby, the state before 
ippressing generating of electiic discharge and performing a prolonged durabihty test, and normal operation to which 
does not change were checked during a period when the image display equipment mentioned above is fixed after that. 

'155] As mentioned above, in the image display equipment of the gestalt of this operation, it can check whether image 
splay equipment is operating normally by memorizing the history information to electiic discharge. Moreover, the 
less of the cause of electiic discharge can be made easy about unusual operation by the electiic discharge produced m 
5ry small probability. Furthermore, by the abiHty guessing the cause of electiic discharge, when unusual operation 
xurs in order to recover normal operation, it is very effective in that suitable measures can be taken. 
•156]' In addition, although the electirode 7002 for surface potential measurement has been arranged to 14 outside the 
lage display area in a vacuum housing with the gestalt 5 of this operation as shown in drawing 11 , neither about tiie 
imber nor especiaUy the size of arrangement and an electirode, it is limited to this. Moreover, altiiough it was desurable 
have arranged in latiis area as much as possible on the element substrate 1001 inside a vacuum housmg as for the 
ectrode 7002 for surface potential measurement in order to detect electric discharge of a latus field as much as 
)ssible, since it is lapping-witii display area of picture manufacture top inconvenience, it has arranged on the outside 

f a viewing area. , • r i 

•157] Moreover, although it became possible to detect electric discharge with resolution with fmer making L many J 
e number of tiie electrode 7002 for surface potential measurement, the number of an electirode was determined on tiae 
dance of that die numbers, such as a surface potential measuring circuit linked to it, mcrease similarly, or saymg [ m 
hat fine field electric discharge is actually detectable]. , 
158] As explained above, according to the image display equipment of die gestalt 5 of tiiis operation, the information 
■T guessing what the factor which the electiic discharge generates is can be offered to unusual operation called 
jnerating of electric discharge. j 
459] fiuthermore, unusual operation -- **** -- in order that the factor can guess whetiier it is a dung based on 
jnerating of electiic discharge and may recover operation with normal image display equipment after that also m the 

ise, therejs an outstanding effect that the information for giving sui table adjustment can be given 

'160] [Gestalt 6"of operation] drawing 13 is a ** type view for explaining connection with the display panel and 
rcumference circuit in the unage display equipment concerning the gestalt 6 of operation of tiiis invention. 
■161] In drawing, although 101 is a display panel and this composition is the same as that of the composition of 
)Ove-mentioned drawing 31 , and abbreviation, points equipped witii die high voltage electirode 103 for desti^ctive 
jtection mentioned later, die element 102 for detection, its terminal, etc. differ. There are die modulating-signal 
jnerating circuit 1 10 which impresses die modulating signal according to die video signal to each ti-am winng of die 
le chosen according to die scanning signal generating circuit 109 for driving Une wiring one by one as a drive curcuit 
^diis display panel 101 according to die inputted video signal from die outside and die video signal, and high-voltage- 
)wer-supply 106 grade which inputs acceleration voltage Hv fiurdier. The scanning signal generating circuit 109 
looses die line terminals Dxl-DxM of a display panel 101 one by one, and is impressing predetermmed voltage, and 
e modulating-signal generating circuit 1 10 is impressing ttie PDM signal according to die video signal to each of die 

lin terminals Dyl-DyN. , «^ ^ , j * 

1162] Furthermore, witii die gestalt 6 of diis operation, at least one cold cadiode element 102 for destiructive detection 
formed in a different place from die image display field on the element subsfrate of a display panel 101. Moreover, 
)Ove die cold cadiode element 102 for diis destixictive detection (face plate side), die high voltage electirode 103 for 
jsti^ctive detection is arranged, and it enables it to supplement widi die electron emitted from tiie cold cadiode 
ement 102 for diis destructive detection. In addition, in order to prevent luminescence unrelated to die picture which 
lould be displayed on die high voltage electrode 103 for diis destiructive detection, it is desirable not to prepare die 
uorescent substance which emits tight by electiromc collision. Moreover, die voltage {VaxR2/(Rl+R2)} which 
•essured partially die output Va of a high voltage power supply 106 by resistance 1 1 1 (resistance Rl) and resistance 
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12 (resistance R2) is impressed to the high voltage electrode 103 for this destructive detection through a terminal 121. 
>163] With the gestalt 6 of this operation, the supplement of the emission current is possible for the voltage impressed 

the high voltage electrode 103 for destructive detection, and these resistance Rl and R2 is set up so that it may 
.oreover become low voltage (about 80 [V]) as much as possible. Thus, the reason for making low voltage impressed 

the high voltage electrode 103 for destructive detection is for abolishing the need of taking the measures against the 
gh voltage-proof (isolation) against the high voltage electrode 103 for destructive detection to the ammeter 104 
)nnected in series, and reducing cost. 

•164] Such a destructive detection means (the cold cathode element 102 for destructive detection, high voltage 
ectrode 103 grade for destructive detection) of an airtight container explains how to detect destruction of an airtight 
)ntainer below. 

•165] If power is now suppUed to the image display equipment of the gestalt 6 of this operation from a non-illustrated 
ain power supply, the voltage pulse (voltage Vf) for causing electron emission will be impressed to the cold cathode 
ement 102 for destructive detection through a terminal 120 from a pulse generator 107. In addition, you may make it 
is pulse generator 107 start operation with the signal from a control section 105 mentioned later. The emission current 
from the cold cathode element 102 for destructive detection is measured with the ammeter 104 which could come, 
multaneously was connected in series between the high voltage electrode 103 for destructive detection, and the high 
)ltage power supply 106. Since the interior of the airtight container is exposed to atmospheric pressure when it carries 
It also here and destruction of the airtight container of a display panel 101 has occurred, the electron emission from 
e cold cathode element 102 for destructive detection stops, and it will be in the state where the emission current le is 
)t detected. Therefore, even if it impresses the driver voltage pulse for causing electron emission to the cold cathode 
ement 102, when the emission current le is not detected, it can judge with the airtight container having broken. In 
Idition, such control is performed by the control section 105. That is, a control section 105 makes the airtight 
>ntainer of a display panel 1 0 1 stop supply of the high voltage from a high voltage power supply 1 06 as what a certain 
^normalities generated, when current is not detected by the ammeter 104 in the state where a pulse signal is impressed 
the cold cathode element 102 from a pulse generator 107, and the high voltage Va is impressed to the high voltage 
ectrode 103 from the high voltage power supply 106. Moreover, you may stop operation of a pulse generator 107 at 
is time. 

166] The flow chart shown in drawing 14 showed processiug by such control section 105. By unusual detection and 
: control method of the electron source of the gestalt 6 this operation, detection processing of destruction of an airtight 
•ntainer as shown with the flow chart of this drawing 14 is always performed during the period when the main power 
pply of image display equipment is switched on. 

167] It is started by switching on the power supply of equipment, and the processing shown iu drawing 14 is Step SI 
•st, and measures the emission current le from the cold cathode element 102 for destructive detection based on the 
xrent value measured by the ammeter 104. Next, it progresses to Step S2, it investigates whether the current value 
is detected, when the emission current is not detected, it progresses to Step S3, and the drive of a high voltage power 
pply 106 is stopped. 

168] On the other hand, when the emission current is detected at Step S2, it progresses to step S4, and a mam power 
pply is seen whether turned off or not. Although it returns to Step SI and the above-mentioned processing is 
^formed when that is not right, when turned off, processing is ended as it is. 

169] Thus, when the state where the emission current by destruction of an airtight container is not detected is 
:tected, supply of the driver voltage (the high voltage currently impressed to the high voltage electrode 108 is 
eluded) to the image display section is stopped by the control section 105. In addition, in Step S3, you may stop the 
ilse output by the pulse generator 107 ftirther in this case. 

170] According to the control method.of the form 6 this operation explained above, risk produced when the airtight 
ntainer of an electron source breaks, such as a short circuit and an electric shock, can be eliminated. In addition, with 
s form 6 of this operation, the voltage pulse Vf impressed to the cold cathode element 102 for destructive detection 
as made into the square wave of peak value 16.0 [v], the pulse period 1 [ms], and pulse width 0.1 [ms]. 
171] A concrete example is shown and the manufacturing method is explained to be <outline explanation of image 
splay equipment>, next the composition of the display panel 101 of the image display equipment concerning the 
:stalt of operation of this iavention. 

172] Drawing 15 is the perspective diagram of the display panel 101 concerning the gestalt 6 of this operation, in 
der to show the internal structure, cuts a part of display panel 101, and lacks and shows it. In addition, ia this drawing 
, the same number shows the portion which is common in above-mentioned drawing 3 1 , and it omits those 
planation. 
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)173] In drawing, the terminal for 120 impressing a pulse voltage to the cold cathode element 102 for destructive 
^tection jfrom a pulse generator 107 ( drawing 13 ) and 121 are the terminals for impressing the high voltage to the 
.gh voltage electrode 103 for destructive detection. In addition, on the relation of illustration, the high voltage 
ectrode 103 for ****** detection omits, and drawing 15 shows it. 

H74] If the multi-electron source used for the image display equipment of the gestalt of operation of this invention is 
1 electron source which carried out simple matrix wiring of the cold cathode element, there will be no limit in the 
.aterial, configuration, or process of a cold cathode element. It can follow, for example, cold cathode elements, such as 
surface conduction type discharge element, and FE type or an MIM type, can be used. 

H75] Next, the structure of the multi-electron source which arranged the surface conduction type discharge element 
fler-mentioned) on the substrate as a cold cathode element, and carried out simple matrix wiring is described. 
1176] What is shown in drawine 16 is. the plan of the substrate 3111 (1001) of a multi-electron source used for the 
splay panel of the gestalt of above-mentioned operation. 

a 77] On a substrate 3 1 1 1, the same surface conduction type discharge element as what is shown by below-mentioned 
•awing 19 (a) and (b) is arranged, and these elements are wired in the shape of a simple matrix by the line wiring 3113 
id the'train wiring 31 14. And the insulating layer (-un-illustrating) is formed in inter-electrode, and the electric 
sulation is maintained at the portion which these line wiring 3 1 13 and the train wiring 3 1 14 intersect. 

• 178] The cross section in alignment with B-B* of drawing 16 is shown in drawing 17 . 

•179] In addition, such a multi-electron source of structure was manufactured by supplying electric power to each 
ement through the line wiring 3 1 13 and the train wiring 3 1 14, and performing energization foaming processing (afler- 
entioned) and energization activation (after-mentioned), after forming the element electrode and the conductive thin 
Im of the line wiring 3113, the train wiring 31 14, an inter-electrode insulating layer (un-illustrating), and the surface 
)nduction type discharge element 3 1 12 on a substrate 3111 beforehand. 

180] In the gestalt of this operation, although considered as the composition which fixes the substrate 31 1 1 of a 
ulti-electron source to the rear plate 3 1 1 5 of an airtight container, when the substrate 3 1 1 1 of a multi-electron source 
what has sufficient intensity, you may use substrate 3 1 1 1 the very thing of a multi-electron source as a rear plate of 
I airtight container. . u j- i 

181] Moreover, the fluorescent screen 3 1 1 8 is formed in the undersurface of a face plate 3117. Smce the display 
inel 101 of the form of this operation (1) is a electro chromatic display, the fluorescent substance of the red and green 
hich are used in the field of CRT, and blue ** in three primary colors is distinguished by different color by the 
)rtion of a fluorescent screen 3118 with. The fluorescent substance of each color is distinguished by different color 
ith in the shape of a stripe, as shown in drawing 18 (A), and the black conductor 1010 is formed between the stripes 
'these fluorescent substances. In order that the purpose which forms the black conductor 1010 may prevent reflection 

• outdoor daylight in order to make it a gap not arise in a foreground color, even if a gap of some is in the irradiation 
»sition of an electron beam, and it may prevent the fall of display contrast, it is for preventing the charge up of flie 
lorescent screen by the electron beam etc. Although the graphite was used for the black conductor 1010 as a principal 
•mponent, as long as it is suitable for the above-mentioned purpose, you may use material other than this. 

182] Moreover, how to distinguish a fluorescent substance in three primary colors by different color with may be a 
;lta-like array as not restricted to the array of the shape of a stripe shown in drawing 18 (A) and shown in drawing "18 
;), and the other array. In addition, when creating the display panel of monochrome, it is not necessary to necessarily 
e a black electrical conducting material that what is necessary is just to use a monochromatic fluorescent substance 
aterial for a fluorescent screen 3118. 

183] Moreover, in the field of CRT, the well-known metal back 3 1 19 is formed in the field by the side of the rear 
ate of a fluorescent screen 3 1 1 8. In order to make the purpose which formed this metal back 3 1 19 act as an electrode 
r impressing electron beam acceleration voltage in order to carry out specular reflection of a part of light which a 
lorescent screen 3118 emits, to raise an optical utilization factor and to protect a fluorescent screen 3118 from the 
•llision of an anion, it is for making it act as a track of the electron which excited the fluorescent screen 3118 etc. 
fter the metal back 3119 formed the fluorescent screen 3 1 18 on the face plate 3 1 17, he did data smoothing of the 
iorescent-screen front face, and formed by the method of carrying out vacuum deposition of the aluminum on it. In 
.dition, when the fluorescent substance material for low batteries is used for a fluorescent screen 3 1 18, the metal back 
.19 does not use. 

184] Moreover, although not used with the gestalt of this operation, you may prepare a transparent electrode made 
)m ITO for the purpose of the conductive improvement in the object for impression of acceleration voltage, or a 
lorescent screen between a face plate 3117 and a fluorescent screen 3118. 

185] Usually, the distance d of 12-16 [V] grade, and the metal back 3 119 and the cold cathode element 3112 of the 
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jplied voltage of 3 1 12 to the surface conduction type discharge element of tite gestalt of this operation which is a cold 
ithode element is 0.1 [mm] to 8 [mm] grade, and 10 [kV] grades from the voltage 0.1 between the metal back 3119 
id the cold cathode element 3112 [kV]. 

• 186] [Gestalt 7 of operation] drawing 33 is the perspective diagram of the display panel used for the gestalt of 
jeration of this invention, in order to show the internal structure, cuts some panels, and lacks and shows it. 

• 187] In 1005, a rear plate and 1006 form the airtight container for a side attachment wall and 1007 being face plates, 
id maintaining the interior of a display panel to a vacuum by 1005-1007 among drawing. Although it needed to seal in 
isembling this airtight container since the sufficient intensity and the sufficient airtightness for the joint of each part 
aterial were made to hold, frit glass was applied to the joint and sealing was attained by calcinating 10 minutes or 
.ore at 400-500 degrees C in the atmosphere or nitrogen-gas-atmosphere mind, for example. About the method of . 
chausting this interior of an airtight container to a vacuum, it mentions later. 

1188] Although the substi-ate 1001 is being fixed to the rear plate 1005, on this substrate, NxM individual formation of 
e cold cathode element 1002 is carried out. N and M are two or more positive integers, and are suitably set up here 
jcording to the number of display pixels made into the purpose. For example, in the display aiming at the display^of a 
gh definition television, it is desirable to set up N= 3000 and M= 1000 or more numbers. It was referred to as N- 
)72 and M= 1024 in the gestalt of this operation. Simple matiix wiring of the cold catiiode element of these NxM 
dividual is carried out by the line wiring 1003 of M, and'the ti-ain wiring 1004 of N. The portion constituted by these 
1001-1004 ] is called multi-electron source. 

il89] In the gestalt of this operation, although considered as the composition which frses the substrate 1001 of a 
ulti-electiron source to tiie rear plate 1005 of an airtight container, when the substirate 1001 of a multi-electiron source 
what has sufficient intensity, you may use substiiate 1001 the very thing of a multi-electron source as a rear plate of 
I airtight container. 

■190] Moreover, the fluorescent screen 1008 is formed in the inferior surface of tongue of a face plate 10U7. bmce the 
jstalt of this operation is a elecfrochromatic display, the fluorescent substance of the red and green which are used in 
e field of CRT, and blue ** in three primary colors is distinguished by different color by the portion of a fluorescent 
reen 1 008 with. The fluorescent substance of each color is distinguished by different color with in the shape of a 
ripe, as shown in drawing 18 (A), and the black conductor 1 0 1 0 is formed between the stripes of a fluorescent 
.bstance. In order that the purpose which forms this black conductor 1010 may prevent reflection of outdoor dayhght 
order to make it a gap not arise in a foreground color, even if a gap of some is in the irradiation position of an 
ectiron beam, and it may prevent tiie fall of display contrast, it is for preventing the charge up of the fluorescent screen 
f the electiron beam etc. Although the graphite was used for the black conductor 1010 as a principal component, as 
ng as it is suitable for the above-mentioned purpose, you may use material other than this. 

191] Moreover, how to distinguish a fluorescent substance in tiiree primary colors by different color with may be a 
:lta-like array as not restiicted to the array of the shape of a stiipe shown m drawing 18 (A) and shown in drawing 18 
!), and the other array. In addition, when creating the display panel of monochrome, it is not necessary to necessanly 
:e'a black electrical conducting material that what is necessary is just to use a monochromatic fluorescent substance 
aterial for a fluorescent screen 1008. 

192] Moreover, in the field of CRT, the weU-known metal back 1009 is formed in the field by the side of the rear 
ate of a fluorescent screen 1008. In order to make the purpose which formed this metal back 1009 act as an electrode 
r impressing the acceleration voltage of an electiron beam in order to carry out specular reflection of a part of light 
hich a fluorescent screen 1008 emits, to raise an optical utilization factor and to protect a fluorescent screen 1008 
Dm the collision of an anion, it is for making it act as a ti-ack of die electron which excited the fluorescent screen 1008 
c. After the metal back 1009 formed die fluorescent screen 1008 on the face plate substrate 1007, he did data 
loothing of the fluorescent-screen front face, and formed by the method of carrying out vacuum deposition of the 
uminum on it. In addition, when the fluorescent substance material for low batteries is used, the metal back 1009 does 
)t use a fluorescent screen 1008. 

193] In addition, with die gestalt of this operation, henceforth, it shall suppose tiiat the thing of the voltage for 
ipression of die acceleration voltage by the side of a face plate (high pressure) is called anode electrode, and they 
all include the fluorescent substance, black conductor, and metal back. 

194] Moreover, although not used widi the gestalt of this operation, you may prepare a transparent electrode made 
3m ITO for the purpose of the conductive improvement in tbe object for impression of acceleration voltage, or a 
lorescent screen between the face plate substrate 1007 and a fluorescent screen 1008 as an auxiliary anode electrode. 
195] Moreover, it is the terminal for electrical connection of the airtight sfructure prepared Dxl -DxM, and in order 
at it might reach Dyl-DyN and Hv might connect tiiis display panel and a non-illustrated electrical circuit 
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lectrically. Dxl-DxM are connected as electrically [ the line wiring 1003 of a mtilti-electron source, and Dyl-DyN / 
le train wiring 1004 of a multi-electron source, and Hv ] as the metal back 1009 of a face plate. 
)196] Moreover, in order to exhaust this interior of an airtight container to a vacuum, after assembling an airtight 
Dntainer, non-illustrated an exhaust pipe and a vacuum pump are connected and the inside of this airtight container is 
jchausted to the degree of vacuum about [ often ] the 7th power [torr] of minus. Then, although the exhaust pipe is 
losed, in order to maintain the degree of vacuum in an airtight container, a getter fihn (un-iUustrating) is formed in the 
osition in an airtight container just before closure or after closure. This getter film is a film which heated the getter 
laterial which makes Ba a principal component with a heater or high-frequency heating, carried out vacuum 
raporationo, and formed it, and the inside of an airtight container is maintained by the degree of vacuum of the 5th 
ower of minus of 1x10, and the 7th power of minus of ** 1x10 [torr] by the absorption of this getter fihn. 
) 197] In the above, the substrate composition and the process of a display panel concerning the gestalt of this 
peration were explained. • ^ 

)198] (Drive circuit for driving a multi-electron source) The method of presentation in the drive circuit of the gestalt 7 
f this operation is hereafter explained m detail using a drawing. Henceforth, smce a scanning method is made into line 
jquential scanning and gradation is attached to a display image, by controlling the electron emission period within 1 
Drizontal-scanning time (IH) by time width efface of a modulating signal, the luminescence total amount of a 
uorescent substance is controlled and it is based on carrying out gradation expression. 

)199] Drawing 35 is drawing showing the composition and those connection of the electrical circuit of the image 
Lsplay equipment concerning the gestalt of this operation. 

)200] In this drawing, 3521 is a circuit for creating a horizontal synchronizing signal, a vertical synchronizing signal, 
digital video signal, etc. from video signals, such as NTSC. In tiiis, an image intermediate frequency circuit, an image 
stector circuit, a synchronizing separator circuit, a low pass filter, an A/D-conversion circuit, a timing-control circuit, 
;c. are included. 

)201] 3522 is the image display section of the image display equipment of the gestalt of this operation. 3523 is a 
canning signal side driver for driving line wiring of the image display section 3522, and is a circuit which outputs a 
canning signal which states the back by tiie timing chart based on the horizontal synchronizing signal separated / 
•eated in the signal separation circuit 3521. 3524 is a modulating-signal side driver for driving train wiring of the 
aage display section 3522, and is a circuit which outputs the modulating signal which states the back by the timing 
lart from the horizontal synchronizing signal separated / created in the signal separation circuit 3521, a vertical 
mchronizing signal, a digital video signal, etc. 

)202] In case the image display section 3522 of the image display equipment concerning the form of this operation is 
•iven, an example of tiie timing chart of the voltage impressed to the outgoing line of Une wiring (namely, wiring of 
.e side which suppUes a scanning signal), and train wiring (namely, wiring of the side which suppUes a modulating 
gnal) is similarly expressed as drawing 8 . The timing chart of this drawing is drawing showing the voltage which is 
ipressing the line I with the aforementioned image display equipment, (I+l), and (1+2) to I when driving one by one, 
+1), and line wiring of a line (1+2), and the voltage currently impressed to the train wiring J which is a modulating- 
gnal side, (J+1), and train wiring of a train (J+2). (A line wiring number and N of KKM -2, KKN -2, and M are 
arn wiring numbers inevitably.) 

>203] In this drawing, the line of the Ith line is displayed in 1 horizontal scanning period K, the line of eye a line is 
splayed in a period (K+) (I+l), and the line of eye a line is displayed in the period (K+2) (1+2). 
1204] The line wiring which is a scan side at the time of carrying out line sequential scanning is chosen as every 1 
)rizontal scanning period (henceforth referred to as IH) in order, and the scanning signal with the pulse width 
luivalent to IH of peak value-Vf / 2 (Vf being driver voltage here about Vf = 2 Vth) is impressed to.line wiring of the 
sleeted tine in order. After tiie scan was performed about all line wiring, it is repeated in an order from the first line, 
[oreover, the modulating signal which has the peak value of period Vf / 2 corresponding to the video signal displayed 
1 the line chosen as train wiring synchronizing with the scanning signal impressed to line wiring is impressed to all 
ain wiring. This modulating signal starts synchronizing with falling of a scanning signal, and after only the time 
responding to the video signal maintains the state of peak value Vf / 2, it falls. (A period after a modulating signal 
arts henceforth until it falls to a degree is only called pulse width of a modulating signal.) Although it corresponds to 
ich brightness when decomposing into three colors of R, G, and B of the video signal displayed on tiie selected line, 
.e pulse width of tiiis modulating signal is not simple proportionality in order to apply amendments [ in fact ] various 
. order to display a high-defmition picture. Thus, by impressing voltage, driver voltage Vf is impressed to tiie cold 
ithode element of the selected Une only for the pulse width of a modxilatimg signal. 

1205] Here, since the discharge current le of a cold cathode element has the clear tiireshold property which was 
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enlioned above to Vf consequentiy, the picture corresponding to the desired video signal is displayed on the selected 
le. Furthermore, by scanning to line sequential, all the cold cathode elements in the image display section 3522 are 
ivered, and the display of a picture is performed. 

206] With the form of this operation, the monitor of the siirface potential of the element substrate which arranges the 
)ld cathode element is carried out using the surface potential test section (surface potential system of measurement) of 
I element substrate two or more, electric discharge is detected, and the failsafe of display (it is henceforth called a 
splay panel) is performed at the time of electric discharge generating. Moreover, the history of the potential of a 
irface potential electrode is recorded on memory, and the solution of the failsafe over electiic discharge is determmed. 

.207] Next, explanation of the electrode for surface potential measurement is given in the composition in this display 

'208] Drawing 34 is the perspective diagram which cut and lacked a part of display panel of die form 7 of this 
)eration In addition, in drawing, in order to explain the surface potential measuring electrode which is a part of 
ectric discharge detection section of the form of this operation, a part of face plate and side attachment wall (frame) 

e omitted and illustrated. j , ^ 

12091 For a cold cathode element and 3413, as for train wiring and 3415, in drawing 34 , Ime wmng and 3414 are 
341 1 / an element substrate and 3412 / a rear plate and 3416 ] side attachment walls (frame). Moreover, 3417 is a 
irface potential measuring electrode and 3418 is guard electirodes which guard die circumference of a surface potential 
easuring electrode. With the form 7 of this operation, two or more surface potential measuring electrodes 3417 have 
;en arranged around the element substrate 3411, and it considered as the rectangle-like elecfrode configuration as an 
ecfrode configuration. Moreover, by covering the surroundings of the surface potential measunng electrode 3417 by 
lard electrodes 3418, it becomes possible to avoid the influence of die potential to the display m a display panel, and 
measure the potential value of a surface potential electrode with a sufficient precision. In addition, except a rectangle 
sufficient as the configuration of the surface potential measuring elecfrode 3417, and a configuraton will not be 
■ked if a potential value is measurable. Moreover, although the above-mentioned number of elecfrodes does not carry 
It especially limitation, either, witii tiie form 7 of this operation, it is arranging more than one around m a display 
mel, and a surface potential state is divided into the field m a display panel, a monitor can be earned out 
dependentiy, and it becomes possible to specify elecfric discharge in which portion occurred. 
1210] It insulates in the shape of an element substrate electricaUy [ the line wiring 3413, the frain wiring 3414, tiie 
)ld cathode element 3412, etc. ], and the surface potential measuring elecfrode 3417 is arranged, and is pulled out 
rough outgoing lines Ds 1 -Ds 14 in the exterior of a vacuum housing. Furthermore, smce the surface potental 
easuring elecfrode 3417 uses the same material as the elecfrode material of line wiring and fram winng, it can also 
•oduce the surface potential measuring elecfrode 3417 simultaneously at tiie tune of production of wmng etc. It is 
:tisfactory, especially even if a wiring material is not homogeneous, since tiiese should just have conductivity in 

lality of the material. . • j * 

121 1] Next the circuity for realizing a failsafe fimction using drawing 35 is described. 3525 is a potential test section 
.r outputting a potential signal from ejection wiring of the surface potential elecfrode 3417, as mentioned above. The 
irface potential elecfrode 3417 and die potential test section 3525 constitite a potental measurement means here, 
ext the amount of [ which memorizes a potential output in memory etc. ] spark recording is, and it consists of a spark 
•cording confrol section 3529 and memory 3520. Furthermore, the surface potential detectng element which detects 
e value of surface potential consists of die comparators 35211 and detecting elements 35212 which carry out the party 
te of the potential value. After a measuring instrument with a very high input impedance receives a potential signal 
om a surface measuring elecfrode, the potential output of the output from tiie surface potential test section 3525 is 
uried out applyfrig suitable gain. And diose signals are inputted as an analog value. In tiiis case, a surface potental 
jtput is good with the composition which may be outputted as digital value and considered to be tiie optimal on 
rcuifry here, tiie spark recording section which die surface potential detecting element contammg a comparator 
521 1 and a detecting element 35212 constitites an electric discharge detection means, and contams the spark 
;cording confrol section 3529 and memory 35210 is unusual --coimting-- a means is constitited . _ 

)212] Next there is a failsafe confrol section as confrol which performs a failsafe, and tiie judgment curcmt 35214 and 
le processing confrol section 35213 are included. The processing confrol section 35213 outputs tiie signal for actaally 
srforming a failsafe, and tiiey are inputted into die warning output means 35216 for outputting warmng informaton to 
user (operator) etc., Vf for being impressed by die mafrix element in a display panel and tiie confrol sections 3526, 
527, and 3528 of Va power supply, and tiie drive cfrcuit power supply section 35215 tiiat is confrolling flie supply 
Dltage of a display circuit system. 
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)2 13] The wamiBg output meanses 35 126 are the control means for displaying the optimal information to the output 
xtion 35217 which consists of a display indicator, a loudspeaker, etc., and perform the drive of a loudspeaker 3563 or 
le indicator section 3562 according to a control signal. Next, the -i-Vf control section 3526, the -Vf control sectioii 
527, and the Va control section 3528 are control sections for controlling the applied voltage to an element according 
. the signal from the processing control section 35213. Therefore, it has the function to perform the cut of the supply 
Dltage of Vf and Va and to make a change of a voltage value with the signal from the processkig control section 

5213. When this restricts impression of the anode voltage by the side of supply of the element voltage which lets the 
lodulating-signal side driver 3524 and the scanning signal side driver 3523 pass, and the face plate of a display panel, 
1 element becomes below operating point voltage and becomes possible [ suppressing element current If and the 
nission current le ] . 

)214] Since the drive power supply section 3525 is controlling supply voltage of .the drive circuit system of the 
lodulating-signal side driver 3524 and the scanning signal side driver 3523 other than the current supply to the whole 
Lsplay circuit system (mainly digital one, an analog circuit system), it can restrict supply of the supply voltage of a 
isplay circuit system by control from the processing control section 35213, and the pulse by line sequential scanning 
irrently performed with the form of this operation can stop [ power supply section ] a section modulation drive. 
)215] Next, in the form 7 of this operation, the concrete control method of each control section for making die failsafe 
I the time of electric discharge realize is described. 

>216] The spark recording control section 3529 is performing control for memorizing the potential signal outputted 
om the surface potential test section 3525 in memory 35210. AID conversion of the potential output of Dsl-DsH 
hich were inputted as an analog signal is specifically carried out to predetermined timing, and it writes in memory 
5210. As information written in this memory 35210, the amount of surface potentials corresponding to the location of 
sl-Dsl4 and the measured time data (time) are written in. Therefore, memory 35210 may be the memory composition 
hich divided for example, the amount of surface potentials respectively for every position, and may be written in 
)rresponding to the time which measured further. When reading the amount of potentials from the judgment circuit 

5214, or when accessing memory information from the exterior, as for these memory composition, what is considered 
: the composition for which it is most suitable as information is desirable. 

)217] You may perform the writing to A/D conversion and memory 35210 using the internal signal which the method 
'performing A/D conversion using an external input signal based on the signal from a detecting element 35212 as 
ning which writes electric discharge information in memory 35210 is sufficient as, or it has in the interior. With the 
»rm of this operation, it had the method equipped with both function. 

>218] Next, in the comparator 3521 1 of a surface potential detecting element, it compared to the threshold Vth which 
id the analog potential signal from the surface potential test section 3525 set up, changed into the logic-signal (for 
sample, TTL level) to the potential of more than Threshold Vth or the following, and has inputted into the detecting 
ement 35212. It is also possible for a setup of Vth of a comparator 3521 1 to enable a setup from the outside, and to 
irry out adjustable according to the state of a display panel. Moreover, the buffer amplifier for inputting the absolute 
due of the amount of surface potentials into the direct detection section 35212 is sufficient as a comparator 3521 1. 
'219] The detecting element 35212 has a means to perform detection when discharging, after detection of whether the 
ectrode of the position of two or more surface potential electrode 3417 throats is over Vth based on the signal from a 
)mparator 3521 1 and the signal more than Vth are detected. Those signal timing is explained by drawing 36 . 
•220] At drawing 36 , arbitrary change of the state of the output potential a of the surface potential electrode 3417 
hich discharged is shown to change of time, and SI and S2 show the signal timing for detecting a comparator signal 
hen a surface potential output exceeds to Vth further set up with the comparator 3521 1, and electric discharge. 
'22 1] It turns out that there is an inclination for the potential on the matrix in a display panel to rise with time, as a 
gn which electric discharge generates within a display panel. Although [ these ] it is one factor that a charge is 
:cimiulated on an element or the electrode of element wiring with degradation of the atmosphere state in a display 
mel, it is influenced also according to the drive conditions of a display panel. 

•222] By the above factors, Uke potential a, when a surface potential output exceeds Setup Vth, a comparator signal 
langes to L->H. At the time of this change, by Tl, a latch circuit is prepared for example, within a detecting element 
5212, and a comparator signal is inputted as a latch clock. A latch circuit outputs the latch enable signal which 
jcom'es S 1 with this inputted comparator signal. Next, when electric discharge occurs near the surface potential 
ectrode which exceeded Vth in time T4, by electric discharge, the pressure of the potential of the surface potential 
ectrode 3417 is lowered in an instant, and it becomes below Vth. Thereby, a comparator signal changes to H->L. 
•223] When maintained by the latch enable signal SI, electric discharge detection judges the signal at the time of a . 
)mparator signal changing to H->L as electric discharge, in order to detect the above-mentioned phenomenon in 
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ircuit In addition, since RATCmENEBURU ****** SI is not outputted and it is still a disabling state in the state of 
le potential in the time of un-discharging [ of drawing 36 ] when surface potential is below Vth that is, even if a signal 
2 has change, it is not regarded as electric discharge. 

)224] Therefore, in detection of electric discharge generating, since the potential of the surface potential electrode 
417 near the electric discharge generating is surely over Vth, the guess is to some extent also attained. Furthermore, 
^hen inputting and detecting the absolute value of surface potential as an option, after changing the amount of surface 
otentials into a digital value using operation processors, such as A/D conversion and CPU, you may carry out electric 
ischarge detection in data processing. 

)225] As mentioned above, in the surface potential detecting element, to the output value from two or more surface 
otential electrodes, electric discharge detection is performed based on the comparator signal, and the.detecting 
lement 35212 is outputting the detection signal in the time of electric discharge to the judgment circxiit 35214 in the 
park recording control section 3529 and a failsafe control section. 

)226] Next, in failsafe control, in order to realize the failsafe of a display panel, it has the judgment circuit 35214 and 
le processing control 35213 which receive the signal from a detecting element 35212 and memory 35210. In this 
idgment circuit 35214, a judgment how the failsafe over a . display panel is performed based on the information on the 
lemory 35210 in the electric discharge detection signal inputted from the detecting element 35212 or a panel is made, 
he sequence which performs a failsafe is classified into the three modes according to the form of this operation, and 
lis is performed according to the sequencer in the judgment circuit 35214. Here, the judgment circuit 35214 is 
q^uivalent to a sequence judging means, and the judgment circuit 35214 and the processing control 35213 constitute 
rotection control means. 

)227] Drawing 37 is a flow chart which shows the failsafe sequence used with the form of this operation, 
)228] In Step S 101, it recognizes fnst that the inside of a display panel is an abnormal condition with the signal from a 
^tecting element 35212 and memory 35210. Next, at Step S102, it judges what failsafe sequence is most suitable from 
le abnormal condition. 

)229] Processing level is classified into the three modes (MODE) according to the form 7 of this operation, and the 
^quence according to the abnormal condition is performed witii it. First, in MODEl, only the information with an 
arm display or voice is performed to a user (operator). Moreover, MODE2 controls the power supply of a drive 
ectrical power system, after performing the above-mentioned information. Furthermore, in MODE3, information is 
ccluded and all the direct-drive systems are tumed OFF. MODE 1 and 2 has the comparatively low level of an 
)normal condition in the sequence to MODE 1-3, and to making an automatic reset possible again within a display 
mel, it is determined by the degree of unusuakiess in a display panel which sequence is performed in fact, and it is [ it 
judged that an abnormal condition is high and ] made to perform a return with automatic in MODE3. 
\230] Next, the flow according to the set-up sequence is explained. First, at Step S103, when selection of a processing 
jquence is performed, for example, MODE3 is performed, in MODE 1 and 2, it moves to Step SI 09 at Step 8104. 
nd at Step SI 04, the judgment of an alarm display is performed as a sequence of MODE 1 and 2. 
>231] In Step SI 05, as it corresponds to the level of an abnormal condition and was shown in drawing 38 , it displays 
1 the indicator 3562 for messages of the front face of image display equipment 3861, or the contents of an alarm 
.splay may form the loudspeaker 3563 of a voice output, and niay generate a message. For example, when electric 
scharge is not detected in MODEl but tiie state of potential is also stable, it may judge that emergency is required 
om the indicator 3562 for messages, or a loudspeaker 3563 when the maintenance of periodical display is urged and 
ectric discharge occurs like MODE2, and you may tell to an operator that the power supply of TV is tumed OFF. 
ere, the indicator 3562 for messages and the loudspeaker 3563 constitute the means of communication of information, 
ext^ at Step S106, the judgment of whether to perform MODE2 is performed, arid in being MODEl, it carries out a 
ilsafe end. 

•232] In MODE2, drive power control directions of Step S107 are performed. Distinction of which system of the 
)wer control performed at Step S 108 to control by this control lead is performed, for example, let power control of Va 
id Vf be an object. As mentioned above, when the driver voltage of the cold cathode element in a display panel itself 
tumed off, and when these control or operation also turn off the supply voltage section of a display circuit system, 
ey separate. If the cause by electric discharge is caused when fault occurs according to the thermal factor for 
:ample, in a circuit system, it is necessary to turn off both display circuit system and element driver voltage, and if it 
judged that a cause is in the element in a display panel itself when a circuit system is conversely normal, only 
ement driver voltage will be tumed OFF. Distinction becomes possible because these judgment performs the monitor 
: whether die processing control section 35213 is in an overcurrent state when electric discharge generates the output 
irrent value of the drive circuit power supply section 35215. 
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)233] Moreover, although it progresses to Step S109 from Step S103 and the power of the whole drive system is 
imed off when M0DE3 is chosen, in the control system at that time, each of the power supply section 35215 of a 
rive circuit system and the ou^ut-control sections 3526, 3527, and 3528 of Vf and Va is turned off unconditionaUy. 
3234] As mentioned above, with the form 7 of this operation, suppression of electric discharge by the case where the 
etection and electric discharge in the time of electric discharge take place, and the failsafe to a display panel are 
jahzed by each above-mentioned control section, and the detection means shown by drawing 36 m detection of 
lectiic discharge is used. Moreover, when generating of electric discharge covers pluraUty, or when generating 
ontinuously and breakage of the display panel itself etc. arises by still more nearly external operation as judgment 
rocessing of the MODE division as a sequence of a failsafe, the degree of vacuum in the display panel (atinosphere 
Dd pressure) is judged to be very bad, and M0DE3 is performed. The frequency of the number of times of electoc 
ischarge is very low, to.it, when there is little influence on the display panel itself, M0DE2 is set up, and even if it is 
1 the state where the potential state of the surface potential electrode 3417 exceeds below Vth and Vth further, 
lODEl is set up, when electric discharge is not generated but potential is stable. o u- 

)235] The [form 8 of operation], next the form 8 of operation of this invention are explained. With the form 8 of this 
peration using the surface potential test section (surface potential system of measurement) of an element substi-ate 
vo or more based on the information from the memory which is recording the history of the surface potential of the 
lement substirate which arranges the cold cathode element, a time change of the potential of a surface potential 
lectrode is measured, and the guess of electiic discharge generating and information to a user are performed according 
) the amount of displacement. Moreover, mode setting of a failsafe is also performed and, simultaneously with this, 
le panel to electric discharge is protected. i • j -^i, 

)236] With the form 8 of this operation, since it is the same as the composition of drawing 34 explamed with the torm 
of operation drawing 35 , and drawing 8 , detailed explanation is omitted. Potential change of the surface potential 
lectirode 3417 is shown in drawing 36 . The surface potential test section 3525 is written in the potential of each 
lecti-ode section inside a display panel by memory 35210 by through and the spark recording section control 3529. 
bout the metiiod to this memory 35210 to write in, it is the same as that of the form 7 of operation. If change ot the 
rbitirary amounts of potentials shown in drawing 36 is taken for an example, as for the potential a which causes electnc 
ischarge, the increase in change of the amount of potentials will be graduaUy seen with time. Conversely, m the 
otential b on the electi-ode to which electric discharge does not take place, there is ahnost no change of potential and it 

)237] Therefore in order to perform the guess to the electric discharge in a display panel, two or more amounts of 
irface potentials which accessed memory 35210 from the judgment circuit 35214 in drawing 35 , and were written m 
I memory are read (with the form 8 of this operation, in order to make it intelligible, the potentials a and b on two 
lectirodes are taken for an example). Here, the judgment circuit 35214 and memory 35210 constitute a potential rate- 

f-change calculation means. . . . ..^ Tr+i 

)238] For example, in drawing 36 , the amount of potentials of the potentials a and b in tune Tl is equivalent to Vtl 
ad Vtr next - predetermined - time - having passed - after - time - T - two - it can set - potential - an amount 
. vt -- two - Vt - two - • - potential - an amount - reading - the same - time - T - three -- it can set - potential - 
a amount - Vt - three - Vt -- three - ' - potential - an amount - reading . and - tiiese - ************ potential 
• an amount - change - delta - T - one -- delta - T - two -- it can set - potential - an amount -- change - delta --V 
one -- delta - V - one - ' -- delta - V - two -- delta - V - two - ' - calculation -- carrying out . By the method of 
bnormahties, change of the amount of potentials in a certain predetermined time can be known above. Therefore, die 
mount change delta VI and delta V2 of potentials of potential a to which electiic discharge takes place by drawing 36 
; understood are [ of the potential b at the time of un-discharging / amount of potentials deltaVl]', and are respectively 

irger than deltaV2'. , , - , .i. r ^ u -u 

)239] In the judgment circuit 35214, change of the amount of potentials judges whether it becomes the factor which 
enerates electric discharge by comparing the amount change of potentials by which calculation was earned out 
above-mentioned ] with the set point set up beforehand. Here, an electiic discharge prediction means consists of 
otential rate-of-change calculation meanses which consist of the potential measurement means, the judgment circuit 
5214 and memory 352-10 which consist of a surface potential electiode 3417 aud potential measurement 3525. This 
;t poLtit should standardize the inclination of the change of potential to time, and is compared based on the value. 
)240] Like [ if it sees in the example of drawing 36 / the inclination of change of tiie potential of delta VI and delta 
'2 has the large variation to the set point, and / at the time of judging tiiat die mcUnation of deltaVl' and change of the 
otential of deltaV2' is small to the set point ] Even if change of the amount of surface potentials within a display panel 
iffers respectively and compares with the set point, when the judgment differs, prionty is given to the management of 
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failsafe to change of the potential of delta VI and delta V2 in order to perform the failsafe over electric discharge. 
12411 Access to memory 35210 from the specific circuit 35214 may read regularly the amount of potentials of the 
irface potential electrode which has more than one, in order to grasp the state in a display panel, and you may access it 

)242] Furthermore there is a method using the absolute value of surface potential as an option from the surface 
jtential test section 3525. In this case, reading from memory 35210 is not performed but is realized by the comparator 
5211 of a surface potential detecting element, and the detecting element 35212. In order to mput an absolute value, a 
jmparator 3521 1 is used as a buffer ampUfier, and in a detecting element 35212, in order to guess electnc discharge, 
fer performing a time change and its comparison of the amount of potentials, delta VI and delta V2 which are 
itlying observation are outputted to the judgment circuit 35214. The calculation method of a time change of the 
nount of potentials is the same as the method mentioned above, and is good, and it is supposed that it is possible by 
•rforming the processing facility currently performed in the judgment circuit 35214 by the detectmg element 35212. 
s the form 7 of the above-mentioned operation also described as an intemal configuration of a detectmg element 
5214 you may carry out usmg operation processors, such as an A/D-conversion circuit and CPU. In this case, a 
jtential rate-of-change calculation means consists of a comparator 3521 1 and a detecting element 35212, and an 
ectric discharge prediction means consists of this potential rate-of-change calculation means and a judgment circuit 

5214. , , . . ■ , 

12431 Next the failsafe sequence used for drawing 39 with the form 8 of this operation is shown. 

)2441 As correspondence to this failsafe, to change of delta VI and delta V2 of the above-mentioned potential a it 

dges that change of the potential may cause near fiiture electric discharge first (Step Sill), and information of bemg 

a trouble state is performed [ in the judgment ckcuit 35214 ] through the processing control section 35213 and the 
aming means 35216 to a user (operator) (Step SI 13). Here, the processing control section 35213 and the judgment 
rcuit 35214 constitute protection control means. . j- ^ 

1245] About the contents to tell, it is suitably matched like the form 7 of the above-mentioned operation accordmg to 
e state (Step S112), for example, if it says in the above-mentioned example, the display of the message of turmng off 
e electric power switch of television or the voice from a loudspeaker will be outputted. . , . , 

12461 Next the judgment circuit 35214 performs a MODE setup to a failsafe in preparation for the electnc discharge 

a display panel (Step SI 14). In the above [ this MODE setup ], since the establishment m which electnc discharge 
xurs is high either MODE2 or MODE3 is set up. And about a failsafe when electric discharge actually occurs, it is 
Stected like the fonn 7 of operation by the comparator 3521 1 and detecting element 35212 m a surface potential 
jtecting element, and a failsafe is performed in a detection signal being inputted into the judgment cu-cuit 35214. In 
is case, since it has already perfonned at Step SI 13, infonnation of Step S105 of the failsafe sequence of the fonn 7 
- operation shown in drawiig_3Z is omitted.. ^ ^- , 

12471 Next like the potential b of drawing 36 ; like deltaV2', deltaVl' and when the value of the surface potential 
ectrode 3417 in a display panel is very stable, the establishment which electric discharge generates from the vanation 
jing below the set point is judged to be a low, and sets MODE of the failsafe set up to 1 (Step S 1 1 9). In this case, 
formation to a user is performed according to the usual failsafe sequence (Steps S120 and S 121). 
1248] It is in teUing a user about the abnormal condition of a display panel beforehand as a different point from the 
,nn 7 of the above-mentioned operation, before electric discharge occurs, and the point which chooses MODE of a 
ilsafe with the form 8 of this operation. As a guess to the above-mentioned electric discharge, as setting cntena ot the 
ilsafe of MODE2 or MODE3 The case where change of the amount of potentials of the surface potential electrode 
i 1 7 covers two or more electrodes, and exceeds, the set point of variation. When a rapid change of die amount of 
jtentials is shown, M0DE3 is set up, when there are few electrodes which show the potential which exceeds after that 
, the set point it is judged that there is also little influence on into a display panel, and MODE2 is chosen. Smce the 
.-ocessing (Steps SI 16, SI 17, and SI 18) after these [ MODE2 and MODE3 ] were chosen is the same as that of the 
>rm 7 of the above-mentioned operation, explanation is omitted. 

)249] Moreover, about infonnation to a user, you may output to the mdicator 3562 and loudspeaker 3563 which were 
•epared in the front face on a display as shown in drawing 38 like the form 7 of operation. 

)250] As mentioned above, with the fonn 8 of this operation, it has reaUzed guessmg the state m a display panel and 
jrforming a failsafe by detecting the inclination of a time change of the potential of the surface potential electrode 

hich has more than one. , . j- , j 

)25 1 1 Moreover with the fonn 8 of this operation, although generatmg of electnc discharge is guessed from the 
iriation of surface potential, if a comparator 35211 and the absolute value of the surface potential measured detectmg- 
emeht 35212 are similarly compared with the set point and measured value exceeds the set pomt, a signal is outputted 
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. the judgment circuit 35214 from detection 35212, and the judgment circuit 35214 can predict generating of electric 
Lscharge. In this case, a comparison means consists of a comparator 3521 1 and a detecting element 35212, and an 
ectric discharge prediction means consists of this comparison means and a judgment circuit 35214. 
)252] You may tell an abnormal condition by using the other method, although the method with which the forms 7 
ad 8 of these operations display a message on a user about an indicator 3562 was adopted, for example, performing 
ghting of a lamp or Light Emitting Diode. Moreover, what is necessary is for beep sound etc. to be sufficient and just 
) be able to recognize to a user that it is an abnormal condition also in the output from a loudspeaker 3563, m addition 

» a voice. , 
)253] Furthermore, although the surface potential measuring electrode 3417 has been arranged on the outside ot tbe 
ement area in a display panel, it may increase [ not adhering to the number arrangement position and an electrode 
jnfiguration, and detecting electric discharge exactly, and ] the number of electrodes. Moreover, you may arrange near 

le element as much as possible also about arrangement. 

)254] According to the image display equipment of the gestalt of this operation mentioned above, it becomes possible 
. perfonn the failsafe over display by predicting beforehand that it is in the state where generating or electric discharge 
f electric discharge tends to occur. Furthennore, it also becomes possible to guess the atmosphere state m display by 
aving a means to detect the generated electric discharge and to record the history of the time of electric discharge 

snerating. . j • + + 

)255] Moreover, the above-mentioned means is used and they are the abnormalities (it realized performmg a state 

aming output (a display or voice).) to a user (operator). t «• j 

)256] Thereby, protection to a panel or a user can be performed and the reliable outstandmg display can be oliered 

ibstantiaUy. ^ , , x- i..- i 

)257] The <manufacture method of a multi-electron sourcO, next the manufacture method of a multi-electron source 
;ed for the display panel of the gestalt of this operation mentioned above are explained. If two or more electron 
nission is used, the thing of various composition can be used for the multi-electron source used for the image display 
mipment of the gestalt of this operation. Especially the electron source that carried out simple matrix wirmg of the 
}ld cathode element is suitable. There is no Umit in the material, configuration, or process of a cold cathode element, 
can follow, for example, cold cathode elements, such as a surface conduction type discharge element, and FE type or 

1 MIM type, can be used. ■ n Af 

»258] However, especially under the situation that display large a surface screen and cheap moreover is called lor, a 
irface conduction type discharge element is desirable also in these cold cathode elements. That is, although a very 
ghly precise manufacturing technology is needed in FE type in order that the relative position and configuration of an 
Hitter cone and a gate electrode may influence the electron emission characteristic greatly, this becomes a 
sadvantageous factor for attaining ******.izmg and reduction of a manufacturing cost. Moreover, although it is 
loreover necessary to make thm the thin fihn of an insulating layer and an upper electrode, and to make it umform m 
I MIM type, it becomes a disadvantageous factor for this also attaining large-area-izing and reduction of a 
lanufacturing cost. The point and a surface conduction type discharge element have eye a simple hatchet, large-area- 
ing and reduction of a manufacturing cost comparatively easy for the manufacture method. Moreover, mvention-m- 
is-application persons have found out that what formed the electron emission section or its periphery from the particle 
hn divides, and it excels in the electron emission characteristic, and can moreover manufacture easily also m a surface 
induction type discharge element. Therefore, in order to use for the multi-electron source of the image display 
luipment of a big screen by high brightness, it can be said that it is the most suitable. Then, m the display panel 101 of 
le gestalt of this operation, the surface conduction type discharge element which foraied the electron emission section 
: its periphery from the particle fihn was used. Composition and manufacture ftmdamental about a suitable surface 
induction type discharge element below are explained. 

)259] (The suitable element composition and the process of a surface conduction type discharge element) Two kmds, 
flat-surface type and a vertical type, are raised to the typical composition of tiie surface conduction type discbarge 
ement which forms the elecfron emission section or its periphery from a particle film. • , , 

)260] (Flat-surface type surface conduction type discharge element) Flat-surface type the element composition and the 
-ocess of a surface conduction type discharge element are explaioed first. 

)261] It is die plan (a) and cross section (b) for explaining the composition of a flat-surface type surface conduction 
pe discharge element which are shown in drawingj^ . 

)262] The electron emission section in which formed an element electrode and 1 104 in by the conductive thm fikn, 
id the inside of drawing and 101 1 formed 1 105 for a substrate, and 1 102 and 1 103 by energization foammg 
rocessing, and 1 1 13 are the thin fihns formed by energization activation. As this substrate 1011, various glass 
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ibstrates including quartz glass or blue sheet glass, various ceramics substrates including an alumina or the substrate 
'hich carried out the laminating of the insulating layer made from Si02 on various above-mentioned substrates, etc. 
m be used, for example. 

)263] Moreover, the element electrodes 1 102 and 11 03 which countered a substrate side and parallel and were 
repared on the substrate 1011 are formed of the material which has conductivity. For example, what is necessary is to . 
loose material suitably from semiconductors, such as metalUc oxides includiag the alloys of these metals mcludmg 
letals, such as nickel, Cr, Au, Mo, W, Pt, Ti, Cu, Pd, and Ag, or In203-Sn02, and contest polysilicon, etc., and just to 
3e. Although it can form easily if it uses combining fihn production technology, such as vacuum deposition, and 
atteming technology, such as photo Uthography and etching, in order to form an electrode for example, it does not 
iterfere, even if it forms using the other method (for example, printing technology). 

)264] The configuration of the element electrodes 1 102 and 1 103 is suitably designed according to the apphcation 
tirpose of the electron emission element concerned. Generally, although an electrode spacing L chooses a suitable 
umeric value and is usually designed from the range of 100 micrometers of hundreds of A to numbers, the range of 10 
dcrometers of numbers is more- desirable than several micrometers in order to apply to display especially. Moreover, 
Dout thickness [ of an element elecfrode ] d, a suitable numeric value is usually chosen from the range of several 

dcrometers from hundreds of A. • , ^ri j -u j 

)265] Moreover, a particle film is used for the portion of the conductive thin fihn 1 104. The particle fihn described 
sre points out the thing of the fihn (the island-like aggregate is also included) which contained many particles as a 
jmponent. the structure where each particle would estrange and will usually have been arranged if the particle fihn 
•as investigated microscopically - or the structure which the particle adjouied mutually ~ or the structure which the 
article overlapped mutually is observed 

)266] Although the particle size of the particle used for the particle fihn is contained m the range ot lUUUA ot 
ambers from several angstroms, the thing of the range of 10 to 200A is desirable especially. Moreover, the thickness 
fa particle fihn is suitably set up m consideration of terms and conditions which are described below. That is, they are 
Dnditions required in order to make it the proper value which mentions later electric resistance of a particle fihn 
3nditions required to connect with the element electrode 1 102 or 1 103 good electrically, conditions requned to 
;rform energization foaming mentioned later good, and own etc. Specifically, although set up in the range of lOOOA 
f numbers from several angstroms, it is desirable for 10 to 500 A especially. 

)267] moreover, as a material in which it is used for forming a particle fihn and deals For example, metals, such as Pd, 
t Ru Ag Au Ti, hi, Cu, Cr, Fe, Zn, Sn, Ta, W, and Pb, including, Oxides, such as PdO, Sn02, In 203, and PbO, Sb 
D3 including^ Borides, such as HfB2, ZrB2, LaB6, CeB6, YB4, and GdB4, including, Carbon mcludmg 
;miconductors, such as Si and germanium, mcluding nitrides, such as TiN, ZrN, and HfN, mcludmg carbide, such as 
iC, ZrC, HfC, TaC, SiC, and WC, etc. is mentioned, and it is suitably chosen from these. 
)268] Although the conductive thin film 1 104 was formed by the particle fihn as stated above, about the sheet 
jsistance it set up so that it might be contained in the range of the 7th power [omega/**] of 10 from the cube of 10. 
)269] In addition, smce connecting good electrically is desirable as for the conductive thin fihn 1 104 and the element 
ectrodes 1 102 and 1 103, the structure where mutiial parts- overlap has been taken. It does not uiterfere, even if the 
■ay of lappmg carries out a laminating in the example of drawing 19 (a) in the sequence of lower shell substrate, 
inductive thin fihn, and element electrode ** depending on the case, although the laminating was carried out m the 
jquence of a lower shell, a substrate, an element elecfrode, and a conductive thin film. 

)270] moreover, the portion of the letter of a crack by which the electron emission section 1 105 was formed m a part 
f conductive tiiin fihn 1 104 - it is - electric ~ a surrounding conductive thin fihn ~ high ~ it has the property 
**** ] A crack is formed by processing energization foaming mentioned later to the conductive thin film 1 104. In a 
■ack, the particle of the particle size of 100 A of numbers may be arranged from several angstroms. In addition, 
lustr'ating tiie position and configuration of the actual electron emission section precisely and correctiy was typically 
lown in difficult hatchet drawing 19 . j j j *u 

)271] Moreover, a thin film 1 1 13 is a thin fihn which consists of carbon or a carbon compound, and has covered me 
.ectron emission section 1 105 and its near. A thin film 1 1 13 is formed by processing energization activation later 
lentioned after energization foaming processmg. • • 

)272] a thin fihn 1113 ~ single crystal graphite, polycrystal graphite, amorphous carbon, and ********- it is - or 
tiiough it is tiie mixtiire and thickness carries out to below 500 [angstrom], carrying out to below 300 [angstrom] is 
iU more desfrable In addition, illusfrating tiie position and configuration of the actual thin fihn 1113 precisely was 
-picaUy shown in eye a difficult hatchet and drawing 19 . Moreover, in the plan ( dirawmg 19 (a)), the element which 
moved a part of thin fihn 1113 was illusfrated. 
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)273] As mentioned above, although the basic composition of a desirable element was described, the following 
lements were used in the gestalt of this operation. 

)2741 That is nickel thin fihn was used for the element electrodes 1102 and 1 103 at the substrate 101 1 usmg blue 
aeet glass. Thickness d of an element electrode set 1000 [angstrom] and the electrode spacing L to 2 [a micrometer]^ 
)275] The thickness of a particle film set about 100 [angstrom] and width of face W to 100 [a micrometer], usmg Pd 
r PdO as a main material of a particle film. 

)276] Next, the manufacture method of a suitable flat-surface type surface conduction type discharge element is 

m ^Drawing 20 (a) - (e) is a cross section for explaining the manufacturing process of a surface conduction type 

ischarge element, and that of the notation of each part material is the same as that of drawing 19 • 

)278] (1) First, as shown in drawing 20 (a); form the element electrodes 1 102 and 1 103 on a substrate 1011. 

)279] If it hits forming these element electrodes 1 102 and 1 103, the material of an element electrode is made to fully 

eposit a substrate 101 1 after washing using a detergent, pure water, and the organic solvent beforehand. (As a method 

f depositing ****** is good in vacuum membrane formation technology, such as a vacuum deposition and a spatter, 

3r example.) patteming of the deposited electrode material is carried out after that using photo lithography etchmg 

jchnology, and the element electrode (1 102 1 103) of a couple shown in (a) is formed 

lORO] (9) iNJp.Yt^ f\R shown in drawing 20 (b), form the conductive thin fihn 1 104. 

)281] In forming this conductive thin fihn 1 104, an organic-metal solution is first apphed to the substrate 1011 ot 
rawing 20 (a) it dries, and after carrying out heating baking processing and formmg a particle fihn, pattemmg is 
airiedoutto a predetermined configuration by photo lithography etching. Here, an orgamc-metal solution is a solution 
f the organometalhc compound which uses as main elements material of a particle used for a conductive thm fihn 
jpecifically with the form of this operation, Pd was used as a main element.). Moreover, witii the form of operation, as 
le method of application, altiiough tiie dipping method was used, you may use for example, the other spmner method 

ad another spray method. . . +1, ^ 

)282] Moreover a vacuum deposition method, spatters or modified chemical vapor depositions otiier than the method 
y the application of the organic-metal solution used witii the form of this operation as tiie membrane formation 
lethod of the conductive thin fihn made from a particle fihn, etc. may be used. , 1 1 ft. 

)283] (3) Next as shown in drawing 20 (c), impress proper voltage among the element electrodes 1 102 and 1 103 from 
le power suppty 1 1 10 fdr foaming, perform energization foaming processmg, and form the election emission section 

)284] Energization foaming processing is processing changed to suitable structure to energize to tiie conductive thin 
hn 1 104 made from tiie particle fihn, make the part break, deform or deteriorate suitably, and perform electron 
mission The suitable crack for a tiiin fihn is formed in tiie portion (namely, electron emission section 1 105) which 
handed to suitable stiiichire to perform electron emission among tiie conductive tiiin fihns made from tiie particle film. 
1 addition, after being formed [ before the electron emission section 1105 is formed ], tiie electric resistance measured 
mong the element electrodes 1 102 and 1 103 increases sharply. 

)285] In order to explain this energization metiiod in more detail, an example of tiie proper voltage waveform 
npressed to drawing 21 from tiie power supply 1 1 10 for foaming is shown. When formmg tiie conductive tiun fihn 
lade from the particle fihn, pulse-hke voltage was deskable, and when it was tiie gestalt of ttus operation, as shown m 
lis drawing tiie triangular-wave pulse of pulse widtii Tl was continuously unpressed by pulse separation T2. On tiiat 
ccasion tiie pressure up of tiie peak value Vpf of a triangular-wave pulse was earned out one by one. Moreover, tiie 
lonitor pulse Pm for carrying out the monitor of the formation situation of tiie electron emission section 1 105 was 
iserted between triangular-wave pulses at tiie proper interval, and tiie current which flows in that case was measured 

rith the ammeter 1111. r r , .r. r+ i 

3286] In tiie gestalt of tiiis operation, for example under tiie vacuum atmosphere about [ of 10 ] tiie 5tii power [torrj ot 
linus pulse widtii Tl was set to 1 [a ms], and pulse separation T2 were set to 10 [a ms], for example, tiie 0^1 [V] every 
ressu^e up of tiie peak value Vpf was carried out for every pulse. And whenever it unpressed five pulses of tnangular 
/aves tiie monitor pulse Pm was inserted at 1 time of tiie rate. The voltage Vpm of a momtor pulse was set as 0.1 [V] 
o tiiat it might not have a bad influence on foaming processmg. And energization concemmg foaming processmg was 
nded in tiie stage from which tiie electric resistance between tiie element electirodes 1102 and 1 103 became tiie 6tii 
ower [omega] of 1x10, i.e., tiie stage from which the current measured witii an ammeter 1 1 1 1 at tiie time of momtor 
ulse impression became the 7tii power [A] below of Ix minus of 10. , u- 

3287] In addition it is a desirable metiiod about the surface conduction type discharge element of tiie gestalt ot this 
peration, for example, when tiie design of surface conduction type discharge elements, such as matenal, and tiiickness 
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- the element electrode spacing L of a particle mm, is changed, it is desirable [ the above-mentioned method ] to 
lange the conditions of energization suitably according to it. , , , «'> ^ 1 1 e. ' 

'2881 (4) Next, as shown in drawing 20 (d). impress proper voltage among the element electrodes 1 102 and 1 103 trom 
e power supply 1 1 12 for activation, perform energization activation, and improve the electron eimssion charactenstxc. 

•289] This energization activation is processing which it energizes [ processing ] on proper conditions in the electron 
nission section 1 105 formed of energization foaming processing, and makes carbon or a carbon compound deposit on 
e near (in drawing, the sediment which consists of carbon or a carbon compound was typically shown as a member 
1 13). In addition, the emission current in the same appHed voltage can be made to mcrease to 100 or more tmies 
pically [ before carrying out ] by performing energization activation. 

12901 The carbon or the carbon compound which makes the origin the organic compound which exists m vacuum 
mosphere is made to specifically deposit by impressing a voltage pulse periodically in the vacuum atmosphere withm 
e limits of the 4th power of minus of 10, and the 5th power of miaus of 10 [torr]. a sediment 1 1 13 - smgle crystal 
■aphite, polycrystal graphite, amorphous carbon, and ******** - it is - or it is the mixture and thickness is below 
)0 rangstrom] more preferably below 500 [angstrom] 

129 1 1 In order to explain this energization method in more detail, an example of the proper voltage wavefonn 
ipressed to drawmg 22 (a) from the power supply 1 1 12 for activation is shown. Although the square wave of fixed 
jltaee was impressed periodically and energization activation was performed m the gestalt of this operation, 
.ecifically, 14 [V] and pulse width T3 set to 1 [a ms], and pulse separation T4 set voltage Vac of a square wave to 10 
msl In addition, they are desirable conditions about the surface conduction type discharge elemeiit of the gestalt of 
is operation, and when the design of a surface conduction type discharge element is changed, it is desu-able [ above- 
entioned energization conditions ] to change conditions suitably according to it. - , ^ 

.2921 1 1 14 shown in drawing 20 (d) is an anode electrode for catching the emission current le emitted from this 
irface conduction type discharge element, and the direct-current high-voltage power supply 1 1 15 and the ammeter 
1 16 are connected. (After incorporating a substrate 101 1 into a display panel, in performmg activation m addition, it 
;es the phosphor screen of a display panel as an anode electrode 1114.) While impressing voltage from the power 
iDolv 1 1 12 for activation, the emission current le is measured with an ammeter 1 1 16, the momtor ot the advance 
tuation of energization activation is carried out, and operation of the power supply 1 1 12 for activation is controlled. 
Ithough an example of the emission current le measured with the ammeter 1 1 16 is shown m drawmg 22 (b), if it 
jgins to impress a pulse voltage from the activation power supply 1 1 12, although the emission current le mcreases 
ill the passage of time, it will be saturated soon and will hardly increase. Thus, when the emission current le is 
.turated mostly, the voltage impression from the power supply 1 1 12 for activation is stopped, and energization 

adSion they are desirable conditions about the surface conduction type discharge element of the gestalt of 
is operation, and when the design of a surface conduction type discharge element is changed, it is desirable [ above- 
entioned energization conditions ] to change conditions suitably according to it. . , ^ . . , 

.294] The flat-surface type surface conduction type discharge element shown in drawmg 20 (e) as mentioned above 

as manufactured, , . , r-.i 4^ 

.9951 (Surface conduction type discharge element of a vertical type) Next, another typical composition of the surface 
iduction type discharge element which formed the electron emission section or its circumference from the particle 
Im i e the composition of the surface conduction type discharge element of a vertical type is explained. 
•2961 Drawing 23 is a typical cross section for explaining the basic composition of a vertical type, and the conductive 
in fin for which an element electirode and 1206 used the level difference formation member for, and, as for 1204, 
?0I in drawing used the particle fihn as for a substrate, and 1202 and 1203, the electron emission section which 
frmed 1205 by energization foaming processing, and 1213 are the thin fihns formed by energization activation. 
1297] a different point from the flat-surface type which the vertical type explained previously ~ o^e of the two (1202) 
' the element electrodes ~ level difference formation - it prepares on a member 1206 - having -- "^^ 
jnductive thin film 1204 - level difference formation - it is in the point which has covered the side of a member 1206 
erefore the element electrode spacing L in the flat-surface type of drawing 19 - a vertical type -- setting - level 
iference formation - it is set up as level difference quantity Ls of a member 1206 In addition it is possible to use 
milarly the material enumerated during flat-surface type explanation about a substrate 1201, the element electrodes 
102 and 1203, and the conductive thin fihn 1204 using the particle fihn. moreover, level difference formation - it is 
ke [ a member 1206 ] Si02 ~ an insulating material is used electrically 

)298] Next, the process of the surface conduction type discharge element of a vertical type is explamed. 
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1299] Drawing 24 (a) - (f) is a cross section for explaining a manufacturing process, and that of the notation of each 

irt material is the same as that of drawing 23 . 

1300] (1) First as shown in drawing 24 (a), form the element electrode 1203 on a substrate 1201 . 
1301] (2) Next as shown in drawing 24 (b), carry out the laminating of the insulating layer for formmg a level 
fference formation member. Although an insulating layer should just carry out the lammatmg of Si02 by lie spatter, 
iher membrane formation methods, such as a vacuum deposition method and pnnt processes, may be used tor it, tor 

)^2](3) Next as shown in drawing 24 (c), form the element electrode 1202 on an insulating layer. 
)303] (4) Next, as shown in drawing 24 D, remove a part of insulating layer for example, usmg the etchmg method, 
id expose the element electrode 1203. . , x-i tin, * „ 

)304] rS) Next as shown in drawing 24 (e), form the conductive thin fihn 1204 using the particle fihn. What is 
scessiy is just to use membrane formation technology, such as the applying method, as well as a flat-surface type 

ise in order to form. . +1.1+^ 

)3051 (6) Next as well as a flat-surface type case, perform energization foaming processmg and form the electron 
nission section. ((Just to perform energization foaming processing of the flat-surface type explamed using drawmg 20 
■) and same processing.) What is necessary is) Energization activation is performed and carbon or a carbon compound 
made to deposit near the electron emission section as well as a (7), next flat-surface type case (what is necessary is 
ist to perform the same processing as the flat-surface type energization activation explamed usmg drawmg 20 (d)). 
)306] The surface conduction type discharge element of a vertical type shown in drawing 24 (f) as mentioned above 

)3071^m^^ of the surface conduction type discharge element used for display) Although element composition and 

le process were explained above about the surface conduction type discharge element of a flat-surface type and a 

srtical type, the property of the element used for display next is described. _^ . . , 

)308] The tirical example of the pair (emission current le) (element applied voltage Vf) property and (element current 

■) pai (eienient applied voltage Vf) property of the element used for display at drawing 25 is shown. M addition, die 

ip where it is remikably small compared with element current If, and it is difficult to illustrate with the same scale, 

nee these properties were what changes by changing design parameters, such as a size of an element, and a 

Dnfiguration the emission current le illustrated two graphs in the arbitrary umt respectively. 

)3091 The element used for display has three properties described below about the emission current le 

)310 Although the emission current le will increase to the 1st rapidly if the voltage of the size more than a certain 

Dltage (this is called threshold voltage Vth) is impressed to an element, on the other hand on the voltage of under the 

u-eshold voltage Vth, the emission current le is hardly detected. That is, it is the nonlmear element which had the clear 

ireshold voltage Vth about the emission current le. 

)31 1] Since the emission current le changes depending on the voltage Vf impressed to an element, it can control 
2nd] the size of the emission current le by voltage Vf ^r^- ^ 

)312 Since the speed of response of the current le emitted [ 3rd ] from an element to the voltage Vf impressed to an 
[ement is quick, the amount of electronic charge emitted from an element is controllable by the length of tune to 

m3] Si^i?ft hid the above properties, the surface conduction type discharge element was able to be used suitable for 
isplay For example, in the display which prepared many elements corresponding to the pixel of the display screen, if 
le 1st property is used, it is possible to display by scanning the display screen sequentially . That is, accordmg to 
esired luminescence brightness, the voltage more than a threshold voltage Vth is suitably mipressed to Ihe element 
nder drive and the voltage of under the threshold voltage Vth is impressed to the element m the state where it does 
ot choose.By changing the element to drive one by one, it is possible to display by scannmg the display screen 

)3 wf^over, the 2nd property - or since luminescence brightness is controllable by using the 3rd property, it is 

ossible to perform a gradient display , , , • .c ^ ,i, v.i,ti,« 

)3 151 Drawiiic^ 26 is drawing for an example of the display constituted so that the unage mformation with which the 
isplay panel which used the surface conduction type discharge element of the gestalt of this operation as an electron 
Diice is provided from the various sources of image information including television broadcastmg could be displayed 
eing shown, the inside of drawing, and 2100 - a display panel and 2101 - the drive circuit of a display panel, and 
102— a display controller and 2103 - a multiplexer and 2104 - a decoder and 2105 - as for a picture input mterface 
ircuitry and 21 12 and 21 13. for a picture generation circuit, 2108, and 2109 and 21 10, a picture memory mterface 
ircuitry'and 21 1 1 are [ an input/output interface circuit and 2106 / CPU and 2107 / TV signal receive curcmt and 
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114 1 the input sections , • • ix i ...li 

)3161 In addition, altiiough the display of the gestalt of this operation naturally reproduces voice simultaneously with 
le display of an image when receiving the signal which contains both image information and speech mformation bice a 
■levision signal, it omits explanation about a circuit, a loudspeaker, etc. about reception, separation, reproduction, 
rocessin<», storage, etc. of the speech information which is not directiy related to the feature of this mvention. 
iereafter°thefimction of each part is explained in accordance with the flow of a picture signal. . " 

)3 1 71 First the TV signal receive circuit 2 1 1 3 is a circuit for receiving TV picture signal transmitted usmg radio- 
•ansmission systems, such as an electric wave and space optical communication. Especially the method of TV signal to 
jceive may not be restricted and many methods, such as an NTSC color TV system a PAL system, mid ^ SECAM 
/stem are sufficient as it. Moreover, TV signal (for example, the so-called high-defmition TV mcluding MUSE) 
'hich consists of these from much scanning lines further is a suitable source of a signal for an enerpe s about the 
dvantage of the display panel suitable for large-area-izing or large pixel number-ization. TV signal received by the TV 
imal receive circuit 2 113 is outputted to a decoder 2 104. . ^ • ui 

)3 1 81 The TV signal receive circuit 2 112 is a circuit for receiving TV picture signal transmitted using cable- 
•ansmission systems, such as a coaxial cable and an optical fiber. Like the TV signal receive circuit 21 13, especially 
le method of TV signal to receive is not restricted and TV signal received in this circuit is also outputted to a decoder 

B 191 The picture signal which the picture input interface circuitiy 2 111 is a circuit for incorporating the picture signal 
apohed from picture input devices, such as a TV camera and a picture reading scarmer, and was incorporated is 
utputted to a decoder 2104. The picture signal which the picture memory interface circuitry 21 10 is a circmt for 
Smorating the picture signal memorized by tiie video tape recorder (it omits Following VTR) and was mcorporated 
5 outoutted to a decoder 2104. The picture signal which the picture memory interface circuitry 2109 is a circuit for 
icorporating the picture signal memorized by the videodisk, and was incorporated is outputted to a decoder 2104. 
Moreover, the static-image data which are a circuit for incorporating a pictiire signal ^d were i^o^o^ated are 
utputted to a decoder 2104 from the equipment witii which the pictiire memory mterface circuitry 2108 has 
lemorized static-image data like the so-called still picture disk. ^ ^ . o o„ 

D3201 The input/output interface circuit 2105 is a circuit for connecting tins display and output umts such as an 
xtemal computer, a computer network, or a printer. It is also possible to perform a control signal, I/O of numenc data, 
tc. between CPUs2106 and the exteriors with which this display is equipped not to mention performing yo of rniage 
ata, or an alphabetic data and figure information depending on the case. . . . ^_ . . ^ , _ ^ 

D3211 tiie image data, and a character and figure information tiiat the picture generation cncuit 2107 is inputted from 
ae outside through the input/output interface circuit 2105 - or it is a circuit for generating tiie ^age data a dispky 
ased on the image data, and tiie character and tiie figure information which are outputted from CPU2 106 Tlie circmt 
quired for generation including pictiires, such as rewritable memory for accumulating unage data, and a character and 
iSire inforrnation, memory only for readouts tiie picture pattem corresponding to a character code is remembered to 
e%nd a processor for performing an image processing, is included in the interior of tins curcuit. Although the image 
ata for a display generated by tiiis circuit is outputted to a decoder 2104, it is also possible tiirough ^e mput/output 
iterface circuit 2105 depending on the case an external computer network and to carry out pnnter I/O. 
03221 CPU2106 mainly does the work in connection witii the motion control of tiiis display, generation of a display 
aiage selection, or edit. For example, a control signal is outputted to a multiplexer 2103, and tiie picttire signal 
isplayed on a display panel is chosen suitably, or is combined, moreover, the picture signal displayed m tiiat case - 
esponding - tiie display-panel controller 2 102 - receiving - a contiol signal - generating - screen-display frequency, 

scanning mediod (for example, is it an interlace or non-interlaced?), and a stioke - operation of display, such as the 
number of tiie scanning lines of a field, is contioUed suitably Moreover, tiie direct output of image data, or a character 
nd figure information is carried out, or an extemal computer and extemal memory are accessed through tiie . 
aput/output interface circuit 2105 to tiie picture generation circuit 2107, and image data and a character and figure 
aformation are inputted. In addition, of course, CPU2106 may be concerned also witii tiie work of flie purposes other 
han tills For example, it may be directly concerned witii tiie fimction which generates information or is processed hke 

personal computer or a word processor. Or as mentioned above, it may connect witii an extemal computer network 
hrough tiie input/output interface circuit 2105, for example, in cooperation witii an extemal mstirument, you may do . 
he work of numerical calculation etc. y->-r>TTiin/: i 

03231 The input section 21 14 is for a user inputting an instruction, a program or data, etc. mto CPU2106, for example, 
:an use various input devices, such as a keyboard, a joy stick besides a mouse, a bar code reader, and a voice 
ecogrution unit. 
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•3241 A decoder 2104 is a circuit for transforming inversely the various picture signals inputted from 2107 or 21 13 to 
three-primaiy-colors signal or a luminance signal and a I signal, and a Q signal. In addition, all over this dra^g as a 
Dtted line shows, as for a decoder 2104, it is desirable to equip the interior with an unage memory. This is for treatmg 
devision signals which face transforming inversely and need an image memory mcludmg MUSE. Moreover, it is 
icause the Advantage that image processings and edits including iofanticide of a picture, mterpolation, e'cp^sion, 
•duction and composition can be easily performed now in cooperation with the picture generation circuit 2107 and 
PU2 1 06 is bom or the display of a still picture becomes easy by havmg an unage memory. to i 

)3251 A multiplexer 2103 chooses a display unage suitably based on the control signal mputted from CPU21Ub. 
amely a multiplexer 2103 chooses [ from ] a desured picture signal among the picture signals which are mputted from 
decoder 2104 and which were transformed inversely, and outputs it to the drive circuit 2101. fri this case, it is also 
ossible by changing and choosing a picture signal within 1 screen-display time to display tbe picture which divides 
Qe screen into two or more fields, and changes with fields like the so-called multi-screen television^ 
)326] The display-panel controller 2102 is a circuit for contirolling operation of the drive circmt 2101 based on the 
antrol signal inputted from CPU2 106. j - i i 

)3271 Fifst the signal for confroUing the operating sequence of the power supply for a drive of a dispky panel (not 
lown) is oulputted to the drive circuit 2101 as a thing in connection with frmdamental operation of a display panel. 
Joreover, th?signal for controlling for example, screen-display frequency and a scamnng method (for example is it an 
iterlace or non-interlaced?) is outputted to the drive circuit 2101 as a thing in comiection with the drive rnethod of a 
isplay panel. Moreover, depending on the case, tiie contirol signal in connection with adjustment of quahty of miage, 
xch Z ^e brightiiess ai^d contrast of a display image, a color tone, and sharpness, may be outputted to the dnve circuit 

m8] The drive circuit 2101 is a circuit for generating the driving signal impressed to a display panel 2100 and 
perates based on the pictiire signal inputted from a multiplexer 2103, and the control signal inputted from the display- 

jl'Sl'lTmentioned above, although the fimction of each part was explained, according to the display of the gestalt of 
us operation by composition illustrated to drawing 26 , it is possible to display the nnage mfomiation inputted from 
le v^ous sources of image information on a display panel 2100. That is, after various kmds of picture signals 
clXg television broadcasting are fransformed inversely in a decoder 2104, they are suitably chosen in a multiplexer 
103 a?d are inputted into the drive circuit 2101. On the other hand, a display confroUer 2102 geneiBtes the contro 
ignal for controlling operation of the drive circuit 2101 according to the picture signal to display. The drive circu t 
1^1 impresses a drivi^ signal to a display panel 2100 based on the above-mentioned P^^^^/lJ^tX/b^^^^ 
ignal. Thereby, a pictiire is displayed in a display panel 2100. These operation of a series of is confroUed by CPU2106 

33? m MoreovS, when the unage memory built m a decoder 2104, and the pictiire generation circuit 2107 and 
TU2106 involve in the display of the gestalt of this operation As opposed to the image uiformation it not only 
isplays what only chosen from two or more image information, but displayed For exainple, it is also possible to 
.erfbrm edits uicluding pictiires, such as composition including image processings, such as expansion, reduction, 
otation, movement, edge emphasis, infanticide, interpolation, color conversion, and aspect ratio ^^^^/f °f 
icture, elimination coLection, exchange, and fitting. Moreover, altiiough especially ^?^Pl^^^°°.°f,5f Jf^^^^ 
■perati^jn did not describe, you may prepare die personal circuit for performmg processmg and edit also about speech 
Qformation like the above-mentioned image processmg or pictiire edit. , ^ ^ . . 
0331] Therefore, for tiie display of the gestalt of this operation, it is possible to have fimctions, such as terminal 
quipments for office work including the pictiire edit device and the terminal eqmpment of a computer t^^tmg the 
asplay device of television broadcasting, the temiinal equipment of a TV conference, a s^tic miage, and a dynamic 
^^ge; and a word processor and a game machine, by one set, and apphcation ranges are latiis very much as mdusfrial 

03327l^ additi^,^toS26 cannot be overemphasized by that it is not what does not pass for an example of the 
imposition of tiie display using tbe display panel which makes a surface conduction type discharge elem^^^ an 
election source to have been shown, but is limited only to this. For example, even if it excludes the circmt m 
•.omiection with die function which does not have the puipose-of-use top need among the component of tol&26 , 
t does not interfere. Moreover, contrary to this, you may add a component fiirther dependmg on the pilose of use. For 
example- when applying the display of the gestalt of tiiis operation as a TV phone machme, it is smtable ^o fd thc 
r^cei^er cfrcmfcontaining a television camera, a voice microphone, a Ughting machme, and a modem etc. to a 
:omponent- 
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3333] In the display of the gestalt of this operation, since-izing of the display panel which especially makes a surface 
onduction type discharge element an electron source can be carried out [ a thin form ] easily, it is possible to make 
epth of the whole display small. Big-screen-izing is easy for the display panel which makes a surface conduction type 
ischarge element an electron source in addition to it, and since brightness is highly excellent also in an angle-of- 
isibihty property, this display can display the picture which was rich in presence overflow force with sufficient 
isibihty. 
)334] 

Bffect of the Invention] As explained above, according to this invention, an electric discharge phenomenon is detected, 
nd it is effective in the information in the electric discharge phenomenon being recordable. 

)335] Moreover, according to this invention, the electric discharge generated within equipment is detected and it is 
ffective in the ability to prevent breakage of the equipment accompanying the electric discharge etc. 



franslation done.] 
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" NOTICES * 

rapan Patent Office is not responsible for any 
iamages caused by the use of this translation. 

..This docximent has been translated by computer. So the translation may not reflect the original precisely. 
I.**** shows the word which can not be translated. 
J. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Drawing 1] It is the block diagram showing the composition of the drive circuit for carrying out the display drive of 
tie display panel of the image display equipment concerning the gestalt 1 of operation of this invention. 
Drawing 2] It is a timing chart explaining the timing of measurement concerning the gestalt 1 of this operation. 
Drawing 3] It is the perspective diagram in which cutting a part of display panel of the image display equipment 
onceming the gestalt 2 of operation of this invention, and lacking and showing it. 

Drawing 4] It is the block diagram showing the composition of the drive circuit for carrying out the display drive of 
le display panel of the image display equipment concerning the gestalt 2 of this operation. 

Drawing 5] It is the perspective diagram in which cutting a part of display panel of the image display equipment 
onceming the gestalt 3 of operation of this invention, and lacking and showing it. 

Drawing 6] It is the block diagram showing the composition of the drive circuit for carrying out the display drive of 

le display panel of the image display equipment concerning the gestalt 3 of this operation. 

Drawing 7] It is the block diagram showing the composition of the image display equipment conceming the gestalt 4 
f operation of this invention. 

Drawing 8] It is the timing chart which shows the drive timing of the image display equipment conceming the gestalt 
of this operation. 

Drawing 9] It is the appearance perspective diagram in which cutting a part of image display section of the image 
isplay equipment conceming the gestalt 4 of operation of this invention, and lacking and showing it' 
Drawing 1 0] It is the block diagram showing the circuitry of the anode-current detection section of the image display 
luipment conceming the gestalt 4 of this operation. 

Drawing 11] It is the appearance perspective diagram in which having cut a part of image display section of the image 
isplay equipment conceming the gestalt 5 of this operation, and having lacked and shown it. 

Drawing 12] It is the block diagram showing the composition of the image display equipment conceming the form" 5 
f this operation. 

drawing 13] It is drawing for explaining connection with the display panel of image display equipment and 
rcumference circuit conceming the form 6 of operation of this invention. 

drawing 14] It is the flow chart which shows detection processing of airtight container destraction by the control 
;ction of the form 6 of this operation. 

)rawing 15] It is the perspective diagram in which having cut a part of display panel of the image display equipment 

)nceming the form 6 of operation of this invention, and haviag lacked and shown it. 

)rawing 16] It is the plan of the substrate of a multi-electron source used with the form of this operation. 

)rawing 1 7] a part of substrate of a multi-electron source used with the form of this operation — it is a cross section 

)rawing 18] It is the plan which illustrated the fluorescent substance array of the face plate of a display panel. 

)rawing 19] It is the plan (A) used with the form of this operation and cross section of a flat-surface type surface 

induction type discharge element (B). 

)rawing 20] It is a cross section explaining the manufacturing process of a flat-surface type surface conduction type 
scharge element. 

)rawing 21] It is drawing showing the appHed- voltage wave m the case of energization foaming processing. 

)rawing 22] It is drawing showing change (b) of the discharge current le with the applied-voltage wave in the case of 

.ergization activation (a). 

towing 23] It is the cross section of the surface conduction type discharge element of a vertical type used with the 
rm of this operation. 
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Drawing 241 It is the cross section showing the manufacturing process of the surface conduction type discharge 
dement of a vertical type. 

Drawing 25] It is the graphical representation showing the typical property of the surface conduction type discharge 
dement used with the form of this operation. 

Drawing 261 It is the block diagram of the multirole image display equipment using the image display equipment 
/hich is the form of operation of this invention. 

Drawing 27] It is drawing showing an example of a surface conduction type discharge element known conventionally. 
Drawing 281 It is drawing showing an example of FE known conventionally. 
Drawing 29] It is drawing showing an MIM type example known conventionally. 

Drawing 30] It is drawing explaining the wiring method of the electron emission element which invention-in-this- 
pplication persons tried. . 

Drawing 31] It is drawing explaining the composition of the display panel of conventional image display equipment. 
Drawing 32] It is drawing for explaining the structure of the image display equipment which the technical problem 
/hich invention-in-this-application persons tried generated. 

Drawing 33] It is the perspective diagram in which cutting a part of display panel of the image display equipment 
onceming the form 7 of operation of this invention, and lacking and showing it. 

Drawing 34] It is drawing showing the display panel of the image display equipment concerning the form 7 of 
peration of this invention. 

Drawing 35] It is the block diagram showing the composition of the image display equipment concerning the form 7 
f operation of this invention. 

Drawing 361 It is drawing explaining the potential state of a surface potential electrode and the timing of a failsafe 
Dnceming the forms 7 and 8 of operation of this invention. 

Drawing 37] It is the flow chart which shows the processing to the trouble state concerning the form 7 of operation of 
ds invention. 

Drawing 38] It is the general-view view of the image display equipment concerning the forms 7 and 8 of this 
peration. 

Drawing 39] It is the flow chart which shows the processing to the trouble state concerning the form 8 of operation of 
is invention. 
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